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O (54) Title: SMALL GEOMETRY PADS AND SYSTEM FOR WIRELESS POWER SUPPLY 

(57) Abstract: An a|^aratus comprising a mobile electronic device having two electrical contact zones, the mobile device to be 
Q placed on a pad having two contact zones corresponding to the two contact zones of the telephone, the pad receiving electrical power 
^ from a power supply, when the two contact zone of the telephone are placed in contact with the two contact zones of the pad an 

electrical circuit is established. 
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Small Geometry Pads and System for Wifeless Power Supply 

This application claims priority to provisional application no. 60/419,441 filed 
10/1 8/2002 titled "Small Geometry Pads and System For Wireless Power Supply*' 
(attorney docket no. 6041.P010z) and to provisional application no. 60/421,216 filed 
10/24/2002 titled '^Non Homogenous Zones In A Free Positioning Power Transfer" 
(attomey docket no. 6041 .POl Iz). Both provisional applications are herein 
incorporated by reference. 

Background 

Although the system described in previous co-pending provisional application 
titled "Enhanced Contact Systems For Surfaces And Devices" filed 09/25/2002, 
Attomey Docket No. 6041.P009z, application no. 60/413,791, which is incorporated by 
reference, of \yhich this disclosure is related, is very useful, sometimes only certain 
aspects of its novel art are required in a low-end, limited-usage application. In 
particular, for very inexpensive, low-end devices, it maybe wastefiil to integrate a fiiU 
system into the basic product 

What is clearly needed in such cases is a simplified, basic pad that allows the user 
to start with a low-cost minimum solution, but also allows system upgrades at a later 
time. 

In addition, in some cases, devices may vary wildly, both in size and in electrical 
requirements. For example, a cell phone may have substantially different geometry 
firom a notebook computer, and a PDA may differ likewise from both of these previous 
devices. Therefore, the geometry of a contact pad that is suitable for a cell phone or a 
PDA may not be suitable for a notebook, and vice versa. 

In particular, a small cell phone may require densely spaced contact zones (i.e. an 
area with possibly a multitude of contact points, but all electrically connected together 
and controlled by a "single contacf node as described earlier), with a correspondingly 
great number of contacts. Thus, for a notebook-sized pad such dense contact spacing 
becomes uneconomical, due to the large total number of contact zones (potentially 
several hundred). For example, if a grid on a pad for a cell phone requires a one-inch 
center-to-center between distinct contact zones (one contact area may contain several 
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contact points), then a desktop pad of 20 x 40 inches would require 800 contact zones, 
which would be prohibitively expensive. What is clearly needed is a multi-zone 
approach that has different contact-area densities in different zones, and the different 
zones may be indicated by accordingly different colors. 

Furthermore, in some cases, upgrade ability by attaching a contact interface to a 
docking port in lieu of a power input port or a connector that was designed to allow 
attaching of the adapter to the device, or any other suitable connector able to insert 
power into a device. 

Brief Description of Drawings 

Figure 1 shows a mobile electronic device, such as a mobile telephone; 
Figure 2 shows the phone on pad; 
Figure 3 shows another embodiment; 
Figure 4 illustrates a phone 310 set down onto, pad; 
Figure 5 shows a pad with multiple zones; . ' 
Figure 6 shows different cell phone positions on a pad; and 
Figure 7 shows such an approach wherein the firstmatrix array switch takes 
voltages from a power supplier lines. 



Description of the Embodiment 

Figure 1 shows a mobile electronic device, such as a mobile telephone 1 10. It has 
two contact zones 1 1 la and 1 1 lb, as described in the previous co-pending appUcations. 
Instead of a fiill pad with many zones, in this case the system has only a small pad 100 
with only two contact zones, 121a and 121b. Power supply 123 may be a very basic 
power supply, or even the standard power supply of current art that is sold with the 
device 110. It may have only hmited capabilities or even only capabilities to operate 
that one single device, hi some cases, such a small pad can be integrated in a larger 
equipmait such as car dashboard, furniture, treadmills, etc. 

The user simply puts the phone 110 down onto pad 100, thus estabUshing an 
electrical circuit. 

Figure 2 shows the phone 1 10 on pad 100. It is clearly visible that phone contacts 
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Ilia and 111b are aligned with pad contacts 121a and 121b. The angle omega 222 
between device main axis and the pad main axis does not have to be exactly zero 
degrees. Omega 222 may be 10 degrees, 20 degrees, or even as great as 45 degrees. In 
some cases, it can also be rotated by 180 degrees in addition to the slight angles 
mentioned above. 

In some cases, pad 100 may be bounded by a small frame (not shown) to limit the 
range of omega 222. That frame may have an opening to accommodate protruding 
features that are characteristics of the device, such as the antenna, so that placing tiie 
device in the frame with the protruding features in the corresponding opening would 
also restrict the omega 222, without, at the same time, requiring precise insertion, as 
would typically be required when a device such as phone 1 10 is inserted into a charging 
cradle (not shown) of the type used in current art. 

Figure 3 shows another embodiment of the novel art of this disclosure. Phone 310^ 
may have two or three contacts 31 1 a, 31 lb, and, optionally, 3 1 lb . . . Circular pad 300 • 
has a center contact zone 321a, an outer contact ring 321b, and. a no-contact zone 321c, 
which Ues between zones 321a and 321b. Pad 300 is connected by wire 322 to power • 
supply 323 (may be the same as power supply 123), which in turn plugs in to main ac ■! 
power source 324. 

... As shown in Figure 4, in most cases, the phone 310 may be casually set down onto 
pad 300. Due to the circular nature this embodiment, tiiere is no limit to. the omega 422 
of aUgmnent of the phone with the pad. Pad 300 may in some cases have a raised edge 
at its outer perimeter to force tiie phone into correct contact with the pad; however, 
there may be a gap of a few millimeters (a quarter-inch to a half-inch) allowing 
convenient, sloppy application, rather than requiring precise positioning, as is generally 
required witibi insertion of a device into a power coimector or cradle in cmrent art. 

In some cases, due to the small nature of these pads, a plastic clip-on or slip-on 
cover (not shown) may be used that has openings for the contact pads, allowing the user 
to customize the look and possibly the feel of the pad. Options could include different 
colors, flags, transparency, rubbery or fuzzy coatings, etc. 

In some cases even additional lighting effects (not shown) may be offered, such as 
blue pulsing during charge, low-level blue when trickle charging, red flashing when 
mis-connected, etc. Alternatively, the light color could change to indicate the level of 
charge, much as some a fuel gauges indicate the fuel level, starting with red or orange 
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("empty**) and thence progressing to yellow, green and finally blue (everything is 
"cool"). In some cases the lighting effects and other functions may be added by the user 
as a plug-in option into an existing, basic passive pad. 

Further, many modifications and/or additions may be made without departing from 
the spirit of the invention. For example, in many cases, typically, a power supply may 
have a current limit or other protection mechanism, so the pad may be completely 
passive, to satisfy safety requirements. 

Further, in some cases, because a device may have a dc/dc regulator able to accept 
a wide range of voltages, no issues would occur if there were no exact match. In yet 
other cases, devices may have a protection mechanism that would pass the power to the 
device only when the voltage and current are in range, as described earlier in previous 
applications, hi yet other cases, a device may include an automatic polarity routing 
(e.g., active or passive rectifier bridge). The attached appendices A, B, C, D, E, F, G, 
H, andl' aire incorporated herein by reference. 

: >c . . Non Homogenous Zones In A Free Positioning Power Transfer 
Figiir.e.5 shows pad 500, with zones 510 and 511. . Zone 510 could be for small 
devices and could be indicated by, for example, yellow coloring; whereas zone 511 v 
.couldvhaye. a more generic color and be intended for larger devices such as, for vL 
example, a notebook computer. The contact density of zones 510 and 51 1 may differ 
markedly, so that the two zones may contain, for example, the same number of 
contacts, even though their sizes are substantially different. 

In some cases, although the zones may have different electrical and mechanical 
properties, they can be made sunilar, such that for the user they look as a consistent 
surface with only (optional) artificial markings to distinguish between the zones. 
Further, in some cases zones may overlap or include other zones. For example, the 
entire surface may be a Notebook zone (i.e. can provide 12-20V and guaranteed to 
work with large contact spacing) while the right hand portion is also a PDA zone (2-6V 
and guaranteed to work also with smaller device spacing). In these cases, the PDA zone 
is included in the notebook zone and therefore a notebook can work on the entire 
surface. 
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Figure 6 shows different cell phone positions on pad 600. Cell phone position 601 
straddles zones 610 and 61 1 . Thus, if the sensing mechanism cannot recognize the 
cross zone positioning of the phone and deal with the differing contact densities of the 
two zones, it may not be able to turn on power, even though it would be technically 
possible. 

Position 602 would be the proper placement location for the cell phone, and thus 
the power would be turned on. Position 603 would not allow, in many cases the cell 
phone to be recognized, because, due to the bigger contact area sizes, both cell phone 
contacts would only touch one pad area. Similarly, a notebook crossing both zones 
may not be turned on, even though it might be possible to do so. 

The size and arrangement of zones 610 and 61 1 is purely arbitrary. For example, 
the smaller zone may be a strip along the right edge of the pad, or it may be a border 
around all the edges, or a strip along the left and the right edges allowing the noteboofe 
to be centered and smaller devices placed on either side of the notebook. In other • 
cases, the smaller zone may be at the front or at the back edge of the pad, or it may just 
'be,a circle (in the nature of a 'liot spot") within the pad. 

. ; ; Mln-.^ome cases, a straddling device in a position such as position 201 , if recognized = 
, properly, may still be operated, even though not completely within one zone. Figure^'?^ 
: .shows such an q)proach wherein the first matrix array switch 709 takes voltages from a', 
power supplier lines 700 (coming from power supply, not shown here, but discussed in 
previous section) and in conjunction with a controller (not shown) via line 702 deUvers 
power on sensing to zone A 310 (i.e., zone 711 of pad 700) and has return lines into the 
current-sensing circuitry 705 and the ground retum line 703. 

Off one contact node, a second switch matrix 720 is located. Matrix 720 is also 
controlled by a controller (not shown) via line 722 and may also have an intermediate 
additional regulator 724, which in some cases may be programmable by said controller. 
This second matrix 720 then controls zone B 730, which in the earlier example may be 
the small area 710 on pad 700. Switch matrix 720 may connect to current sensing 
circuitry 705 directly, and sense line in supply relay loop 700 through matrix 709. 

It is clear that many modifications and variations of this embodiment maybe made 
by one skilled in the art without departing from the spirit of the novel art of this 
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disclosure. For example, power regulator 724 may connect directly to one of the 
supply areas 700 rather than via primary switching area 709. 

In another aspect of the invention, an after market add-on may be offered, that is 
glued or otherwise mechanically cormected to a device, and may offer in some cases 
multiple geometries, as to allow cross zone operation, i.e. for notebooks (not shown 
here). In some cases, it may rather connect to a different port than the regular power 
port, such as a docking port, USB on the go port, or other types of ports facilitating 
insertion of electrical power into a device (not shown here). 

In yet another example, the surface is forcefully separated into zones. That means, 
even if a smaller device is placed on the large contact zone such that its contacts happen 
to touch two base contacts, it is intentionally not provided power, in order to it to make 
the behavior more consistent to the user (so the PDA will work only in the zone 
designated for PDA's). : . . 

Further, the attached adapter may have flexibility built in the adapter body (that is, 
contacts connected tightly to a flexible base or adapter body) to match the mechanical 
•requirenients.of each zone. . ' . ^ » . . 

As^is'discussed, the device parameters may include information such as device 
type and category-information regarding the device contact geometry, size, spacing, and 
shape that will be used to enable/disable powering the device on the various zones. In 
some cases a device compatibility check tiiat does not deliver power to the device if it 
is not compatible with the surface even if in some condition it may get power from that 
device. For example, when a small device placed on a surface with large contacts, in 
some location it may touch two contacts properly in others it will not. In this case, the 
system will not deliver power at all for consistency. The device geometry parameters 
maybe received for example from the ID chip. Same concept if the surface has 
designated area for small devices, they will not work on the rest of the surface even if 
they happen to touch the contacts properly. The attached appendix J is incorporated 
herein by reference. 



Appendix A 

Application for Provisional Patent 
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CONDUCTIVE COUPLER WITH THREE DEGREES OF FREEDOM 

Inventors: Ofer Goren, Tal Dayan, and Elliott Stein 

CROSS-REFERENCES TO RELATED APPLICATIONS: TBD 

BACKGROUND & FIELD OF INVENTION: 

Currently, a variety of mobile and portable devices, including laptop and portable computers, 
mobile telephones, pagers, personal digital assistants and other electronic devices must be connected to 
external electrical power sources that provide electrical power to the devices themselves, or, to recharge 
intemal batteries of such devices, namely re-chargers. Access to these power sources, typically a plug-in 
cable, restrict the locations and mobility of such devices. 

What is clearly needed is a better Way to' solve these problems by providing a power soince that 
aUows random placenaent aiid movement of the 'device without requiring plugging in a cable, cradle etc.. 

The field of the invention is that of power ^upphes and re-chargers interconnections for portable • 
or mobile devices. 

DESCRIPTION OF THE INVENTION: 

The invention describes an electrical coupling system ("CS") that allows the closing of an 
electrical circuit between two bodies, each with a surface that contains an electrical conductive area. The 
CS provides three degrees of freedom between the two surfaces, two as a linear movement or o£fset in 
the X and Y axis of a plane essentially co-planar to the larger of Ihe bodies, and the third is a rotation 
around the Z axis perpendicular to that plane. Figure 1 shows a sinoplified isometric view of a CS 
consisting out of the conductive are marked "BASF* in the base unit, that is typically stationary, and a 
second conductive area marked "Adapter". Also shown for orientation is the above mentioned 
coordinate system, and wires marked "wures (adapter side)" and 'Vires (base side)" respectively. Those 
conductive areas may ei&er be attached to the bodies, or in a preferably integrated into the body 
structure. This allows a circuit to be closed, with out requiring alignment, as is typically required by 
connectors, cradles etc. 
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In one instance, the Coupler may be used to power a laptop computers or other Devices tiiat are placed 
freely on an energizing desktop or other surface forming the base. The desk or surface acts as one side of 
the coupler and the bottom of the Device acts as the second side. A power supply is connected to the 
active part of the desk or surface (such as a desk pad, writing pad etc.) and can close an electrical circuit 
witfi the active area of the device placed upon, allowing a charging circuit of the Device independent of 
the position and orientation or angle of the Device. 

The CS is made of two surfaces, and each of the surfaces having at least two 
contacts. For convenience the stationary surface will be referred to as the 'TBase" and 
to the other as the "Adapter"' but this choice of wording is arbitrary and does not unply 
any preferred embodiment or limit the possible embodiments of the present mvention. 

When the two surfaces are put together (typically the adapter on top of the base, 
their relative position can be expressed as a tuple of three numbers <X, Y, G> called 
the 'relative placement' or 'Tlacement" m short. The X and Y values denote the linear 
displacement between the centers of the two surfaces in the X and Y axis respectively. 
The G value denotes the relative radial angle in degrees between the two surfaces as 
projected on the X,Y plane wi.th,sQme arbitrary relative rotation considered to be of 
zero degrees. 

A Placement is said to be 'siqiported' or 'active' by an embodiment of the present invention if a 
closed electrical circuit can be formed between flie Base and the Adapter through the contacts of the Base 
and the Adapter. In a preferred embodnnent, the set of active Placement forms a continuous range 
without gaps but fliis characteristic depends on the application m which each embodiment is used. 

Fig. 2 shows a simplified view of an adapter placed on a base, forming a CS t The 
Base and the Adapter surfaces each has at least two contacts whose count, sizes, shapes 
and spacmg and arrangement are determined such that in each Placement that is the 
active range of the coupler, there is at least one pair of contacts Al and A2 of the Base 
and at least one pair of contacts B 1 and B2 of the Adapter such that 



1. 
2. 
3. 



Contact Al of the Base touches contact Bl of the Adapter; 
Contact A2 of the Base touch contact B2 of the Adapter; 

The contacts of the Base and the Adapter do not form a short circuit between Al and A2. 
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A careful review of these conditions shows that when these conditions are met, a 
two-wire electric circuit can be formed between the Base and the Adapter using 
contacts Al-Bl as one lead and contacts A2-B2 and the other lead. 

The routing of the current to the proper pair of contacts for each Placement can be 
done in many ways. In some embodiment, a sensing circuit detect a signal that is 
asserted by the Adapters to the Base contacts it touches and use this information to 
activate that Base contacts. In other embodiment the current can be redirected to the 
proper contacts by sensing the relative position of the two surfaces and using a 
predefined fomiula to detemiine which Base contacts to activate. In other embodiment, 
the Base can switch the power to a sequence of pairs of Base contacts until it senses the 
proper circuit is closed with the device. In other embodiment, the current routing can 
be done by mechanical switches that are activated by the surfaces based on their 
relative location. In yet other cases a spaciiig pattern can be selected, by which due to 
the distance of the contacts on the adapter and on the base, always a correct correlation 
can be guaranteed, by using a checker boardl. style pattern for the base, e.g. Fig. 2. Also 
shows a "power source" connected to the base,' without sho\ying the above mentioned 
switching mechanisms for simplicity. ' 

Fig. 3 shows an example of how a CS for a notebook might be implemented. 

In this case the Coupler provides a wide range of movement m the X and Y 
directions and a 360 degrees freedom of rotation around the Z axis. The Base is the top 
surface of a desktop, the Adaptor is built in into a notebook, and the Ad^ter contacts 
are mounted on the bottom surface of notebook. They could be built in some cases, or 
an actual adapter pad with contact areas may be attached to the bottom side of a regular 
notebook and a wire may connect the notebook's regular charging port. The Base 
contacts in this embodiment are arranged as an array of circle of radius R with 
horizontal and vertical spacing of D between any two adjacent contacts. 

The Adapter in this example uses only two contacts, each is a circle of radius 
(R+D/2)*SQRT(2) and with a spacing of at least 2R. 
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A close examination of the design shows that in this embodiment, when the 
notebook is placed on the desktop at an arbitrary location and angle, two Base contacts 
Al and A2 that satisfy the three conditions above can always be found. These two 
contacts can be used to close a circuit with the notebook through the two notebook 
contacts. It is clear that other spacing and contact sizes and placements may be used. 
For example, rather than just rows and columns, the base may have a honey-comb style 
interleaving arrangement, or long linear contacts etc. 

Again, for help of understanding a "load" symbolizes the electric aspects of the 
notebook, and the "power source" that of a supply, which may be in some cases 
considerably more complex. 

Figure 4 shows an exaiiq)le, in which the CS is sinq>lified by eliminatmg the need to perfomi 
dynamic power switching to the Base contacts at the expense of providing a more limited active range of 
positions and rotational angles. Hie Base uses two large rectangular^pads and the Base use two smaller 
round pads. This arrangement allows limited linear movement in the X and Y axis and limited rotational 
movement around the Z axis. 



CLAIMS: 



1. A system for improving the connection between a mobile device and a power charger unit, consisting 
of a two substantiaUy planar surfaces, each of those surfaces containing at least two contacts, wherein for 
closing the electric circuit all that is required is to set on surface in contact with the other without 
accurate alignment. 

2. A method for improving the connection between a mobile device and a power charger unit, consisting 
of a two substantially planar surfaces, each of those surfaces containing at least two contacts, wherein for 
closing the electric circuit aU that is required is i) to set on surface in contact with the other without 
accurate alignment. 

Appendix B 
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Application for Provisional Patent 

AUTOMATIC AND ADAPTIVE POWER SUPPLY 

Inventors: Ofer Goren, Tal Dayan, and Elliott Stein 

CROSS-REFERENCES TO RELATED APPLICATIONS: Application No. 10/ 

03/01/2002 titled COUPLER WTTH THREE DEGREES OF FREEDOM. 



BACKGROUND FIELD OF INVENTION: 

Currently, a variety of mobile and portable devices, including laptop and portable computers, 
mobile telephones, pagers, personal digital assistants and other electronic devices must be connected to 
external electrical power sources that provide electrical power to the devices themselves, or, to recharge 
internal batteries of such devices, namely re-chargers. Access to these power sources, typicaUy a plug-in 
cable, restrict the locations and mobility of such devices. 

Known to the inventor is copending appUcation titled "CONDLfCTIVE COUPLER WITH 
THREE DEGREES OF FREEDOM " describing a multi-contact coupling systiem. 

What is clearly needed is a power supply control unit that controls the electrical 
power provided to contacts of a power supply system or a coupling system respectively. 

The field of the invention is that of power supplies and re-chargers for portable and mobile 

devices. 

Description of the preferred embodiment 

In order to control power application to a multi-contact coupUng system, 
preferably in the idle state, the contacts of the power supply are not energized. When a 
load is connected to the power contacts, a sensing unit in the power supply detects that 
load and switches the power to the contacts based on information and properties of the 
load. In one embodiment, tiie power is of a pre-defined voltage and polarity or 
frequency is engaged. In some cases, the power supply may sense various parameters 
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such as operational status, identification, and power requirements from the load and 
perform authentication, authorization and compatibility checks and then provide power 
to appropriate contacts using the required voltage and polarity. In yet other cases, the 
power supply may be a surface with a plurality of exposed contacts and may power 
multiple loads, each connected to another set of contacts and each having a different 
voltage or character. In some cases, the apparatus will provide protection against short 
circuits and overloads when contacts of the power supply are connected and provide 
personal shock protection when touching exposed contacts when a valid load is not 
present. Fig 1 shows a simplified diagrammatical overview of such a system. The 
power supply unit receives typically power firom a standard household current supply, 
but in some cases may also use other sources, such as generators, solar panels, batteries, 
fiiel cells, each separately or in any combination. On the other side, a multitude of 
contacts are shown as known to the inventor to exist in a Coupling System (CS). In the 
current art, the contacts of a power supply provide voltage in a preset voltage, 
frequency and polarity, independent on the actual load attached to it. In the present ■ 
mvention, the power supply detects when, where and how the load is connected to the ■ 
power coiitacts, and may sense infomation such as identification, product type, 
manufacture, polarity power requirements, and other parameters and properties of the 
load and the connection, and uses this information to connect the power to the powered 
device thus, yielding several new benefits such as the ability to perfomi authentication 
and compatibility checks before providing the power, adapting the voltage and polarity 
to the needs of the specific load, improving safety by avoiding exposed power 
connectors when no load is attached and the ability to power plurality of loads at the 
same time, each connected to an arbitr^ set of contacts and receives a different 
voltage. This exchange or negotiation is symbolized by the arrows at tiie bottom of fig 
1. labeled "ID, Status, Info" for the information provided by the device, and "power" 
for the resulting power applied to the correct set of contacts of the CS. 

Fig. 2 shows a simphfied overview, where for simplicity only the connected 
pair of the multitude is shown. It is clear to the artisan in the field, that more contacts 
can be managed, by first scanning for the presence of a device using more switches, 
and that those may be combined or may be separate from the polarity and voltage 
switches. Further advanced semi-conductors may be used, rather than simple 
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mechanical or relay type switches, as mdicated her for simplicity. The voltage and the 
polarity of the voltage are adjusted automatically to match the needs of the load. 

When the two contacts of the load are connected to the two contacts of the 
power supply respectively, the sensing unit of the power supply detects the unique 
identifier of the unit CTDD") of the load through the connections and uses this ID to 
determine the voltage and current requirements of the load and the polarity in which it 
is to be connected. If the voltage and the current requirements are in the range 
supported by the power supply, the sensing unit sends a signal to the switch mat to 
power source in the right polarity and sends a signal to the power source to set the 
required voltage. This sensing is done by applying a minimal, non destructive sensing 
voltage or pattern, and observing responses of the ID element. That E) element maybe 
as. simple as a resistor, being read with a very low voltage below the activation of the 
normally non-linear response of the device load. In some cases it may be a diode, or a 
resistor and a diode in any combmation. In yet other cases, a digital ID may be used, 
and read, with a voltage that is below the active region of the load. 

When the load is disconnected from the contacts, the sensing unit detects that 
the .device bearing the ID is not connected to the power supply and turns off the switch 
unit, thereby disconnecting the power from the contacts. 

Fig. 3 shows now a simplified system with multiple contacts, as shortly 
discussed above. It can provide power in two predefined voltage levels (VI, V2), and 
can power multiple devices in arbitrary combination of the two volt^es requirements 
while automatically adapting the power polarity for each device. 

The power supply contains two power sources, one of voltage VI and one of 
voltage V2. When the sensing unit detects that identification unit idl is connected 
between power contacts Cl(+) and C3(-) and activate the switches of contacts CI and 
C2 to connect CI to the (-f) side of power source VI and connect C2 to the (-) side of 
power source VI . In a similar way, the load L2 is connected to the voltage source V2 in 
the correct polarity through power contacts C2 and C6. 
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The sensing unit will typically be using a micro controller and some adaptation 
circuitry, including resistors, diodes, capacitors and possibly active components as well. 
Also, not shown are the supply to the sensmg unit itself. As mentioned above, the 
control switches may be solid state or relays etc. 



CLAIMS: 



1. A power provisioning system, having a power supply with two or more electrical contacts, 
fiirflier including in the power supply a sensing unit connected within the power supply and a control 
unit, also connected within the power supply, and a load, with two or more electrical contacts and an 
identification element, connecting to the electrical contacts of the power supply, such that, when the of 
contacts of the load touch contacts of the power supply, the sensing unit senses that touching and 
instructs the control unit to provide power to some of the contacts of the Power Supply. 

2. A method for power provisioning, having a power supply with two or more electrical contacts, 
further including in die power supply a sensing unit connected within the power supply and a control 
unit, also connected witiiin the power supply, and a load, with two or more electrical contacts and an 
identification element, connecting to the electrical contacts of the power supply, wherem, upon the of 
contacts of the load touch contacts of the power supply, i) the sensing unit senses that touching and ii) 
instmcts the control unit to provide power to some of the contacts of the Power Supply. 
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CROSS-REFERENCES TO RELATED APPLICATIONS: 

COUPLER WITH THREE DEGREES OF FREEDOM 
AN AUTOMATIC AND ADAPTIVE POWER SUPPLY 

BACKGROUND FIELD OF INVENTION: Cuirently, a variety of mobile and portable devices, 

including laptop and portable computers, mobile telephones, pagers, personal digital assistants and other 
electronic devices must be connected to external electrical power sources that provide electrical power 
to the devices themselves, or, to recharge internal batteries of such devices, namely re-chargers. Access 
to these power sources, typically a plug-in cable, restrict the locations and mobility of such devices. 
Known to the inventor is copending application titled "CONDUCTIVE COUPLER WITH THREE 
DEGREES OF FREEDOM " describing a multi-contact coupling system 

and appUcation titled "AN AUTOMATIC AND AD APTIVE POWER SUPPLY 
describing a muW contact smart power supply. 

What is clearly needed, is a better way to allow portable devices to be charged, without reqmrmg 
plugging in a cable, cradle etc., that would inhibit their use to some degree while charging. 

The field of ttie invention is that of power supplies and re-chargers for portable and mobile 
devices. ■ - 

Description of the preferred embodiment 

Connecting 

The invention describes an electrical coupling system ("CS") that allows the closmg 
of an electrical circuit betv^een two bodies, eadi with a surface that contains an 
electrical conductive area. The CS provides three degrees of freedom between the two 
surfaces, two as a linear movement or offset in the X and Y axis of a plane essentially 
co-planar to the larger of the bodies, and the third is a rotation around the Z axis 
perpendicular to that plane. Figure 1 shows a simplified isometric view of a CS 
consisting out of the conductive are marked ''BASE" m the base unit, that is typically 
stationary, and a second conductive area marked "Adapter". Also shown for orientation 
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is the above mentioned coordinate system, and wires marked "wires (adapter side)'' and 
"wires (base side)" respectively. Those conductive areas may either be attached to the 
bodies, or m a preferably integrated into the body structure. This allows a circuit to be 
closed, with out requiring alignment, as is typically required by connectors, cradles etc. 



In one mstance, the Coupler may be used to power a laptop computers or other 
Devices that are placed freely on an energizing desktop or other surface forming the 
base. The desk or surface acts as one side of the coupler and the bottom of the Device 
acts as the second side. A power supply is connected to the active part of the desk or 
surface (such as a desk pad, writing pad etc.) and can close an electrical circuit with the 
active area of the device placed upon, allowing a charging circuit of the Device 
independent of the position and orientation or angle of the Device. 



The CS is made of two surfaces, and each of the surfaces having at least two 
contacts. For convenience the stationary surface will be referred to as the ''Base'' and 
to the other as the "Adapter" but this choice of wording is arbitrary and does not imply 
any preferred raibodiment or limit the possible embodiments of the present invention. 



When the two surfaces are put together (typically the adapter on top of the base, 
their relative position can be expressed as a tuple of three numbers <X, Y, G> called 
the 'relative placement' or *Tlacement" in short. The X and Y values denote the. linear 
displacement between the centers of the two surfaces in the X and Y axis respectively. 
The G value denotes the relative radial angle in degrees betwem the two surfaces as 
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projected on the X,Y plane with some arbitrary relative rotation considered to be of 
zero degrees. 

A Placement is said to be ^supported' or 'active' by an embodiment of the present 
invention if a closed electrical circuit can be formed between the Base and the Adapter 
through the contacts of the Base and the Adapter. In a preferred embodiment, the set of 
active Placement forms a continuous range without gaps but this characteristic depends 
on the application in which each embodiment is used. 

Fig. 2 shows a simplified view of an adapter placed on a base, forming a CS. The 
Base and the Adapter surfaces each has at least two contacts whose count, sizes, shapes 
and spacing and arrangement are determined such that in each Placement that is the 
active range of the coupler, there is at least one pair of contacts Al and A2 of the Base 
and at least one pair of contacts Bl and B2 of the Adapter such that 

4. Contact Al of the Base touches contact B 1 of the Adapter; 

5. Contact A2 of the Base touch contact B2 of the Adapter; 

6. The contacts of the Base and the Adapter do not form a short circuit between Al and A2. 

A careful review of these conditions shows that when these conditions are met, a 
two-wire electric circuit can be formed between the Base and the Adapter using 
contacts Al-Bl as one lead and contacts A2-B2 and the other lead. 

The routing of the current to the proper pair of contacts for each Placement can be 
done in many ways. In some embodiment, a sensing circuit detect a signal that is 
asserted by the Adapters to the Base contacts it touches and use this information to 
activate that Base contacts. In other embodiment the current can be redirected to the 
proper contacts by sensing the relative position of the two surfaces and using a 
predefined formula to determine which Base contacts to activate. In other embodiment, 
the Base can switch the power to a sequence of pairs of Base contacts until it senses the 
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proper circuit is closed with the device. In other embodiment, the current routing can be 
done by mechanical switches that are activated by the surfaces based on their relative 
location. In yet other cases a spacing pattern can be selected, by which due to the 
distance of the contacts on the adapter and on the base, always a correct correlation can 
be guaranteed, by using a checker board style pattern for the base, e.g. Fig. 2. (only 
array shown) Also shows a "power source" connected to the base, without showmg the 
above mentioned switching mechanisms for sunplicity. 

Fig. 3 shows an example of how a CS for a notebook might be implemented. 

In this case the Coupler provides a wide range of movement in the X and Y 
directions and a 360 degrees freedoni of rotation around the Z axis. The Base is the top 
surface of a desktop, the Adaptor is built in into a notebook, and the Adapter contacts 
are mounted on the bottom surface of notebook. They could be built in some cases, or 
an actual adapter pad with contact areas may be attached to the bottom side of a regular 
notebook and a wire may connect the notebook's regular charging port. The Base 
contacts in this embodiment are airanged as an array of circle of radius R with 
horizontal and vertical spacing of D between any two adjacent contacts. 

The Adapter in this example uses only two contacts, each is a circle of radius 
(R+D/2)*SQRT(2) and with a spacing of at least 2R. 

A close examination of the design shows that in this embodhnent, when the 
notebook is placed on the desktop at an arbitrary location and angle, two Base contacts 
Al and A2 that satisfy the three conditions above can always be found. These two 
contacts can be used to close a circuit with the notebook through the two notebook 
contacts. It is clear that other spacing and contact sizes and placements may be used. 
For example, rather than just rows and columns, the base may have a honey-comb style 
interleaving arrangement, or long linear contacts etc. 
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Again, for help of understanding a "load" symbolizes the electric aspects of the 
notebook, and the "power source" that of a supply, which may be in some cases 
considerably more complex. 



Powering 



Figure 4 shows an example, in which the CS is simpUfied by eliminating the need 
to perform dynamic power switching to the Base contacts at the expense of providing a 
more limited active range of positions and rotational angles. The Base uses two large 
rectangular pads and the Base use two smaller round pads. This arrangement allows 
limited linear movement in the X and Y axis and limited rotational movement around 
the Z axis. 



Tn order to control power application to a multi-contact coupling system, preferably 
in the idle state, the contacts of the power siqjply are not energized. When a load is 
connected to the power contacts, a sensing unit in the power supply detects that load 
and switches the power to the contacts based on information and properties of the load. 
In one embodiment, the power is of a pre-defined voltage and polarity or frequency is 
engaged. In some cases, the power supply may sense various parameters such as 
operational status, identification, and power requirements from the load and perform 
authentication, authorization and compatibility checks and then provide power to 
appropriate contacts using the required voltage and polarity. In yet other cases, the 
power supply may be a surface with a plurality of exposed contacts and may power 
multiple loads, each connected to another set of contacts and each having a different 
voltage or character. In some cases, the apparatus will provide protection against short 
circuits and overloads when contacts of the power supply are connected and provide 
personal shock protection when touching exposed contacts when a vahd load is not 
present. Fig 5 shows a simplified diagrammatical overview of such a system. The 
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power supply unit receives typically power from a standard household current supply, 
but in some cases may also use other sources, such as generators, solar panels, batteries, 
fuel cells, each separately or in any combination. On the other side, a multitude of 
contacts are shown as known to the inventor to exist in a Coupling System (CS). In the 
current art, the contacts of a power supply provide voltage in a preset voltage, 
frequency and polarity, independent on the actual load attached to it. In the present 
invention, the power supply detects when, where and how the load is connected to the 
power contacts, and may sense information such as identification, product type, 
manufacture, polarity power requirements, and other parameters and properties of the 
load and the coimection, and uses this information to connect the power to the powered 
device thus, yielding several new benefits such as the ability to perform authentication 
and compatibility checks before providing the power, adapting the voltage and polarity 
to the needs of the specific load, improving safety by avoiding exposed power 
connectors when no load is attached and the ability to power plurality of loads at the 
same time, each connected to an arbitrary set of contacts and receives a different 
voltage. This exchange or negotiation is symbolized by the arrows at the bottom of fig 
1. labeled "ID, Status, Info" for the information provided by the device, and "power" 
for the resulting power appUed to the correct set of contacts of the CS. 



Fig. 6 shows a sunpUfied overview, where for simpUcity only the connected pair of 
the multitude is shown. It is clear to the artisan in the field, that more contacts can be 
managed, by first scanning for the presence of a device using more switches, and that 
those may be combined or may be separate from the polarity and voltage switches. 
Further advanced semi-conductors may be used, rather than simple mechanical or relay 
type switches, as indicated here for simpHcity. The voltage and the polarity of the 
voltage are adjusted automatically to match the needs of the load. 



When the two contacts of the load are connected to the two contacts of the power 
supply respectively,, the sensing unit of the power supply detects the unique identifier of 
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the unit ("ID") of the load through the connections and uses this ID to determine the 
voltage and cuirent requirements of the load and the polarity in which it is to be 
connected. If the voltage and the current requirements are in the range supported by the 
power supply, the sensing unit sends a signal to the switch unit to power source in the 
right polarity and sends a signal to the power source to set the required voltage. This 
sensing is done by applying a minimal, non destructive sensing voltage or pattern, and 
observing responses of the ID element. That ID element may be as simple as a resistor, 
being read with a very low voltage below the activation of the normally non-linear 
response of the device load. In some cases it may be a diode, or a resistor and a diode in 
any combination or any passive or active circuit, even inductors and capacitors can be 
used to convey presence and parameters to the base. In yet other cases, a digital ID may 
be used, and read, with a voltage that is below the active region of the load or, in some 
cases, the adapter can have intelligence to disconnect the load until it establish a 
connection or gets power from the base, this may be useful for example for resistive 
loads. 

When the load is disconnected from the contacts, the sensing unit detects that flie 
device bearing the ID is not connected to the power supply and tums off the switch 
unit, thereby disconnecting the power from tiie contacts, hi some cases, the power base 
may discoimect on sense of the device cunent usage pattern. 

Fig. 7 shows now a simplified system with multiple contacts, as shortly discussed 
above. It can provide power in two predefined voltage levels (VI, V2), and can power 
multiple devices in arbitrary combination of the two voltages requirements while 
automatically adapting the power polarity for each device. It is clear to person skilled in 
the art, that rather than having a number of fixed voltage rails, for example two 
programmable rails may be used, and the parameters reported back from the ID device 
may help select the voltages. 
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The power supply contains two power sources, one of voltage VI and one of 
voltage V2. When the sensing unit detects that identification unit idl is connected 
between power contacts Cl(+) and C3(-) and activate the switches of contacts CI and 
C2 to connect CI to the (+) side of power source VI and connect C2 to the (-) side of 
power source Vl.In a similar way, the load L2 is connected to the voltage source V2 in 
the correct polarity through power contacts C2 and C6. 



The sensing unit will typically be using a micro controller and some adaptation 
circuitry, including resistors, diodes, capacitors and possibly active components as well. 
Also, not shown are the supply to the sensing unit itself. As mentioned above, the 
control switches may be solid state or relays etc. 

System 

Combining the above-described elements into a complete system allows the user to 
have more freedom when using a notebook computer, for example, at a desk or similar 
prepared type of environment, such as a home office, a hotelling situation in a corporate 
environment, or even at a kiosk in an airport or other public place. 

Figure 8 shows a desk 801 on which a desk mat 800 is placed. The desk mat is 
built according to the descriptions mentioned above. In the future, in some cases such a 
' desk mat may be integrated into a part of the desk surface, rather than being a separate 
mat, but for the near future it will be easier to replace regular desk mats with these 
conductive types of desk mats. 

Further, by using different techniques, the appearance may be changed 
dramatically. For example, a conductive plastic may be applied in a thin layer on top of 
a metallic conductor interleaved with non conductive material surrounding both the 
conductive plastic and metal. In other cases, metallic areas may be silk-screened with 
color, leaving sufficient openings for contact. In yet other cases, acidic etching into the 
metal may create openings to deposit colored resin, similar to anodizing of aluminum. 
In yet other cases, chrome-plated or nickel finished round metal spots may be 
embedded in a black rubber mat, for creative design. All these approaches can be used 
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to make a desk mat product to be visually appealing to consumers, but essentially do 
not diverge from the invention disclosed here. 

Cabling system 803 is hidden away behind the desk through an opening and 
connects to a power supply unit 802 that contains both the power source itself and the 
sensing and switching capability as described above. Power cord 804 with power 
connector 805 plugs into a regular household ac outlet, of the type available in normal 
homes and offices. 

Figure 9 shows one case, in which the Adaptor Piece as attached to a notebook 900. 
The notebook is shown from the lower rear, with a view of notebook base 902 and 
notebook lid 901, which is shghtly open. Adaptor piece 910 is attached to the bottom 
of the notebook using, for example, hook-and-pile fastener or mounting tape, or any 
other suitable fastening method, including but not Umited to screws, bolts, glue, 
cement, snaps etc.. Adaptor piece 910 has, in this example, three separate areas 911, 
912, and 913, wherem areas 91 1 and 913 may be conductive surfaces and area 912 is an 
insulator. Cable 920 plugs into the regular power supply of the notebook. Also shown 
is a wireless Ethemet card 930 protrading from the PCMCIA slot, a typical situation 
with notebook computers. In some cases,' the adaptor may be an mtegral part of the 
notebook's enclosure, or in some cases more specifically also integrated with the 
battery or its enclosure, hence not requiring a special cable, or an attachment. Also, in 
case of a cable mentioned above, a convenience receptacle may be offered, so the user 
does not have to unplug the adapter piece in case of using a regular charger w/base. to 
some of these cases, the adapter may be electrically disconnected, as to avoid hazards 
by exposing hot contacts. 

Figure 10 shows an overview of the notebook 900 placed freely on the desk 801 of 
Figure 8, as an example of a system setixp. Notebook 900 is depicted as placed at an 
odd angle, to exemplify that such a device may, according to the novel art of this 
disclosure, be placed in any kind of position in this example on mat 800, allowing for 
the system to charge while the notebook is in use, without having to plug in any cables 
or carry any power supplies. 

Many variations may be made to the system as presented herein without departing 
from the spirit of the novel art of this disclosure. 
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Contacts 911,912 & 913 of adaptor piece 910 may be round rather that square; its 
dimensions may match those of the notebook base, rather than being scaled to a 
functional minimal size, following the rules proposed earlier; adaptor piece 910 may 
connect to a docking connector available on the bottom of some notebooks, rather than 
to the power cord. Or, in a preferred mode, adaptor piece 910 may be integrated into 
the standard enclosure of a notebook, eliminating the need for a separate, add-on 
device. 

Desk mat 800 may also have many variations. It may be used in conjunction with a 
standard power supply provided by the notebook manufacturer and contain by itself 
only the sensing and switching functionality, rather than the full power supply. 

In yet other cases, the system may also be used to transmit data over the established 
electrical connections, rather than just power.- That may be achieved by either using 
additional contacts, as is proposed earher, or by modulating the signal(s) onto the 
existing power leads, and adding a filter (i.e. inductor/cap) to separate the dc supply 
and the high speed data signals, such as Ethernet etc. In such cases, an Ethernet port 
may be offered on botii the desk mat 800 (not shown) and a cable on adapter piece 910 
(not shown). Other network standards besides Ethernet may also be supported, as 
desired or required by the market, both current and future ones. In some cases yet, 
wireless methods may be used for the data, such as optical including InfraRed (IR), 
inductive coupling, capacitive coupling, or radio frequency with or without some 
modulation techniques. That may include virtual docking connections or regular Local 
Area Network connections or both. 

Many variations may be formed by shifting the partitioning or integration of 
features among various elements. In some cases, for example, the mat may be 
integrated into the desk; in other cases, it may be a foldable or rollable mat, reduced in 
size for easy portability, for the convenience of travelers. Further, in some cases input 
devices may be integrated in the base (e.g. a tablet or a large touch pad), the pad surface 
may be extra mouse friendly (both for mechanical and optical mice), or it may also be 
used to powering semi-mobile devices such as desk lamp or electric stapler etc. 
Additionally, there are advantages to ensure that the pad is an anti static pad (making it 
even safer than using no pad at all), or some of these extensions may be offered as 
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modules, including making the pad area modular (cut to order, tiles, etc). In some 
cases, the base provides a standard power and each device/adapter converts it to the 
level needed by its respective device. Also, in some cases some information and 
sensing is done in the reversed direction (base to device) and the device also makes 
some decisions or power switching (e.g. is that base safe for me). 

Many other configurations and variations are also possible that do not depart from 
the spirit of the invention. 



Sample CLAIM: 



Claim 1: A mobile device power dehvery system, having a power supply with 
two or more electrical contacts, further a sensing unit connected to the power supply 
and a control unit, also connected to the power supply, and also connected to a base 
unit with two or more contacts, and a load, with two or more electrical contacts and an 
identification element, coimecting to the electrical contacts of the base unit, such that, 
when the of contacts of the load touch contacts of the base unit, the sensing unit senses 
that touching and instructs the control unit to provide power to some of the contacts of 
the base unit. 



Claim 2: A method for power delivery to a mobile device, having a power supply 
with two or more electrical contacts, further a sensing unit connected to the power 
supply and a control unit, also connected to the power supply, and also connected to a 
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base unit with two or more contacts, and a load, with two or more electrical contacts 
and an identification element, connecting to the electrical contacts of the base unit, 
wherein, i) upon touching of contacts of the load to contacts of the base unit, ii) the 
sensing unit senses that touching and instructs the control unit to provide power to 
some of the contacts of flie base unit. 
Appendix D 
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AN AUTOMATIC AND ADAPTIVE POWER SUPPLY 

WIRELESS ADAPTIVE POWER PROVISIONING SYSTEM FOR SMALL DEVICES 

BACKGROUND FIELD OF INVENTION: Currently, a variety of mobile and 
portable devices, including laptop and portable computers, mobile telephones, pagers, 
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personal digital assistants and other electronic devices must be connected to external 
electrical power sources that provide electrical power to the devices themselves, or, to 
recharge internal batteries of such devices, namely le-chargers. Access to these power 
sources, typically a plug-in cable, restrict the locations and mobility of such devices. 

Known to the inventor is copending application titled "CONDUCTIVE COUPLER 
WITH THREE DEGREES OF FREEDOM " describing a multi-contact coupling 
system and appUcation titied "AN AUTOMATIC AND ADAPTIVE POWER 
SUPPLY" describing a multi contact smart power siq)ply. 

What is clearly needed, is a better way to allow portable devices to be charged, 
without requiring plugging in a cable, cradle etc.. that would inhibit then use to some 
degree while charging. 



la some cases, even some of the ways to charge portable devices as described above 
may have some practical shortcomings. For example, in cases known to the inventors 
there is a requirement that each conductive section be turned on or off, and the number 
of sections, in actual practice, is often limited, due to the relatively high cost of 
switching the sections actively on or off. 

For example, even though the technology known to the inventors covers a situation 
where you would have a thousand sections with a fine resolution, allowing the use of 
small devices such as key chains, ceU phones, ear pieces, etc., which increasingly are 
smaller and smaller, the cost of such a system, with today's component costs, might be 
too high to be practical. 

What is clearly needed is an alternative approach that allows delivery of the same 
functionality in & smaller geometry space, without increasing the cost of the switches 
(too many) to a point where the system becomes infeasible or too expensive to use. 



Description of the preferred embodiment 
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Connecting 



The invention describes an electrical coupling system ("CS") that allows the closing 
of an electrical circuit between two bodies, each with a surface that contains an 
electrical conductive area. The CS provides three degrees of freedom between the two 
surfaces, two as a linear movement or offset in the X and Y axis of a plane essentially 
co-planar to the larger of the bodies, and the third is a rotation around the Z axis 
perpendicular to that plane. Figure 1 shows a simplified isometric view of a CS 
consisting out of the conductive are marked "BASE" in the base unit, that is typically 
stationary, and a second conductive area marked "Adapter". Also shown for orientation 
is the above mentioned coordinate system, and wires marked '^vires (adapter side)" and 
"wires (base side)" respectively. Those conductive areas may either be attached to the 
bodies, or in a preferably integrated into the body structure. This allows a circuit to be 
closed, with out requiring alignment, as is typically required by connectors, cradles etc. 



In one instance, the Coupler may be used to power a laptop computers or other 
Devices that are placed freely on an energizing desktop or other surface forming the 
base. The desk or surface acts as one side of the coupler and the bottom of the Device 
acts as the second side. A power supply is connected to the active part of the desk or 
surface (such as a desk pad, writing pad etc.) and can close an electrical circuit with the 
active area of the device placed upon, allowing a charging circuit of the Device 
independent of the position and orientation or angle of the Device. 
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The CS is made of two surfaces, and each of the surfaces having at least two 
contacts. For convenience the stationary surface will be referred to as the "Base" and 
to the other as the "Adapter" but this choice of wording is arbitrary and does not imply 
any preferred embodiment or limit the possible embodiments of the present invention. 

When the two surfaces are put together (typically the adapter on top of the base, 
their relative position can be expressed as a tuple of three numbers <X, Y, G> called 
the 'relative placement' or "Placement in short. The X and Y values denote the linear 
displacement between the centers of the two surfaces in the X and Y axis respectively. 
The G value denotes the relative radial angle in degrees between the two surfaces as 
projected on the X,Y plane with some arbitrary relative rotation considered to be of 
zero degrees. 

A Placement is said to be 'supported' or 'active' by an embodiment of the present 
invention if a closed electrical circuit can be formed between the Base and the Adapter 
through the contacts of the Base and the Adapter. In a preferred embodiment, the set of 
active Placement forms a continuous range without gaps but this charactmstic depends 
on the application in which each embodiment is used. 

Fig. 2 shows a simplified view of an adapter placed on a base, forming a CS. The 
Base and the Adapter surfaces each has at least two contacts whose count, sizes, shapes 
and spacing and arrangement are determined such that in each Placement that is the 
active range of the coupler, there is at least one pair of contacts Al and A2 of the Base 
and at least one pair of contacts Bl and B2 of the Adapter such that 

1 . Contact Al of the Base touclies contact B 1 of the Adapter; 

2. Contact A2 of the Base touch contact B2 of the Adapter; 

3. The contacts of the Base and the Adapter do not form a short circuit between Al and A2. 
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A carefUl review of these conditions shows that when these conditions are met, a 
two-wire electric circuit can be formed between the Base and the Adapter using 
contacts Al-Bl as one lead and contacts A2-B2 and the other lead. 



The routing of the current to the proper pair of contacts for each Placement can be 
done in many ways. In some embodiment, a sensing circuit detect a signal that is 
asserted by the Adapters to the Base contacts it touches and use this information to 
activate that Base contacts. In other embodiment the current can be redirected to the 
proper contacts by sensing the relative position of the two surfaces and using a 
predefined formula to determine which Base contacts to activate. In other embodiment, 
the Base can switch the power to a sequence of pairs of Base contacts until it senses the 
proper circuit is closed Avith the device. In other embodiment, the current routing can be 
done by mechanical switches that are activated by the surfaces based on their relative 
location. In yet other cases a spacing pattern can be selected, by which due to the 
distance of the contacts on the adapter and on the base, always a correct correlation can 
be guaranteed, by using a checker board style pattern for the base, e.g. Fig. 2. (only 
array shown) Also shows a "power source" connected to the base, without showing the 
above mentioned switching mechanisms for simplicity. 

Fig. 3 shows an example of how a CS for a notebook might be implemented. 

In this case the Coupler provides a wide range of movement in the X and Y 
directions and a 360 degrees freedom of rotation around the Z axis. The Base is the top 
surface of a desktop, the Adaptor is built in into a notebook, and the Adapter contacts 
are mounted on the bottom surface of notebook. They could be built in some cases, or 
an actual adapter pad with contact areas may be attached to the bottom side of a regular 
notebook and a wire may connect the notebook's regular charging port. The Base 
contacts in this embodiment are arranged as an array of circle of radius R with 
horizontal and vertical spacing of D between any two adjacent contacts. 



/ 
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The Adapter in this example uses only two contacts, each is a circle of radius 
(R+D/2)*SQRT(2) and with a spacing of at least 2R. 

A close examination of the design shows that in this embodiment, when the 
notebook is placed on the desktop at an arbitrary location and angle, two Base contacts 
Al and A2 that satisfy the three conditions above can always be found. These two 
contacts can be used to close a circuit with the notebook through the two notebook 
contacts. It is clear that other spacing and contact sizes and placements may be used. 
For example, rather than just rows and colmnns, the base may have a honey-comb style 
interleaving arrangement, or long linear contacts etc. 

Again, for help of understanding a "load" symbolizes the electric aspects of the 
notebook, and the "power source" that of a supply, which may be in some cases 
considerably more complex. 

Powering 

Figure 4 shows an example, in which the CS is simplified by eliminating the need 
to perform dynamic power switching to the Base contacts at the expense of providing a 
more limited active range of positions and rotational angles. The Base uses two large 
rectangular pads and the Base use two smaller round pads. This arrangement allows 
limited linear movement in the X and Y axis and limited rotational movement around 
the Z axis. 



In order to control power application to a multi-contact coupling system, preferably 
in the idle state, the contacts of the power supply are not energized. When a load is 
connected to the power contacts, a sensing unit in the power supply detects that load 
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and switches the power to the contacts based on infonnation and properties of the load. 
In one embodiment, the power is of a pre-defined voltage and polarity or frequency is 
engaged. In some cases, the power supply may sense various parameters such as 
operational status, identification, and power requirements firom the load and perform 
authentication, authorization and compatibihty checks and then provide power to 
appropriate contacts using the required voltage and polarity. In yet other cases, the 
power supply may be a surface with a plurality of exposed contacts and may power 
multiple loads, each connected to another set of contacts and each having a different 
voltage or character. In some cases, the apparatus will provide protection against short 
circuits and overloads when contacts of the power supply are connected and provide 
personal shock protection when touching exposed contacts when a valid load is not 
present. Fig 5 shows a simpUfied diagrammatical overview of such a system. The 
power supply unit receives typically power from a standard household current supply, 
but in some cases may also use other sources, such as generators, solar panels, batteries, 
fiiel cells, each separately or in any combination. On the other side, a multitude of 
contacts are shown as known to the inventor to exist in a Coupling System (CS). In the 
current art, the contacts of a power supply provide voltage in a preset voltage, 
frequency and polarity, independent on the actual load attached to it. In the present 
invention, the powrar supply detects when, where and how the load is connected to the 
power contacts, and may sense information such as identification, product type, 
manufacture, polarity power requirements, and other parameters and properties of the 
load and the connection, and uses this infonnation to connect the power to the powered 
device thus, yielding several new benefits such as the ability to perform authentication 
and compatibihty checks before providing the power, adapting the voltage and polarity 
to the needs of the specific load, improving safety by avoiding exposed power 
connectors when no load is attached and the ability to power plurality of loads at the 
same time, each connected to an arbitrary set of contacts and receives a different 
voltage. This exchange or negotiation is symbolized by the arrows at the bottom of fig 
1. labeled "ID, Status, Info" for the information provided by the device, and "powef 
for the resulting power appUed to the correct set of contacts of the CS. 
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Fig. 6 shows a simplified overview, where for simplicity only the comiected pair of 
the multitude is shown. It is clear to the artisan in the field, that more contacts can be 
managed, by first scanning for the presence of a device using more switches, and that 
those may be combined or may be separate firom the polarity and voltage switches. 
Further advanced semi-conductors may be used, rather than sunple mechanical or relay 
type switches, as indicated here for simplicity. The voltage and the polarity of the 
voltage are adjusted automatically to match the needs of the load. 

When the two contacts of the load are connected to the two contacts of the power 
supply respectively, the sensing unit of the power supply detects the unique identifier of 
the unit CTD") of the load through the connections and uses this E) to determme the 
voltage and current requirements of the load and the polarity in which it is to be 
connected. If the voltage and the current requirements are in the range supported by the 
power supply, the sensing unit sends a signal to the switch unit to power source in the 
right polarity and sends a signal to the power source to set the required voltage. This 
sensing is done by applying a minimal, non destructive sensing voltage or pattan, and 
observing req)onses of the ID element. That ID element may be as simple as a resistor, 
being read with a very low voltage below the activation of the normally non-linear 
response of the device load. In some cases it may be a diode, or a resistor and a diode in 
any combmation or any passive or active circuit, even inductors and capacitors can be 
used to convey presence and parameters to the base. In yet other cases, a digital ID may 
be used, and read, with a voltage that is below the active region of the load or, in some 
cases, the adapter can have intelligence to disconnect the load until it establish a 
connection or gets power firom the base, this may be usefiil for example for resistive 
loads. 

When the load is disconnected from the contacts, the sensing unit detects that the 
device bearing the ID is not connected to the power supply and turns off the switch 
unit, thereby disconnecting the power firom the contacts. In some cases, the power base 
may disconnect on sense of the device current usage pattem. 
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Fig. 7 shows now a simplified system with multiple contacts, as shortly discussed 
above. It can provide power in two predefined voltage levels (VI, V2), and can power 
multiple devices in arbitrary combination of the two voltages requirements while 
automatically adapting the power polarity for each device. It is clear to person skilled in 
the art, that rather than having a number of fixed voltage rails, for example two 
programmable rails may be used, and the parameters reported back from the ID device 
may help select ttie voltages. 

The power supply contains two powCT sources, one of voltage VI and one of 
voltage V2. When the sensing unit detects that identification unit idl is connected 
between power contacts Cl(+) and C3(-) and activate the switches of contacts CI and 
C2 to connect CI to the (+) side of power source VI and connect C2 to the (-) side of 
power source VI. In a similar way, the load L2 is connected to the voltage source V2 in 
the correct polarity through power contacts C2 and C6. 

The sensing unit will typically be using a micro controller and some adaptation 
circuitry, including resistors, diodes, c^acitors and possibly active components as well. 
Also, not shown are the supply to the sensing unit itself As mentioned above, the 
control switches maybe solid state or relays etc. 

System " 

Combining the above-described elements into a complete system allows the user to 
have more freedom when using a notebook computer, for example, at a desk or similar 
prepared type of environment, such as a home office, a hotelling situation in a corporate 
environment, or even at a kiosk in an airport or other public place. 

Figure 8 shows a desk 801 on which a desk mat 800 is placed. The desk mat is 
built according to the descriptions mentioned above. In the future, in some cases such a 
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desk mat may be integrated into a part of the desk surface, rather than being a separate 
mat, but for the near future it wiU be easier to replace regular desk mats with these 
conductive types of desk mats. 

Further, by using different techniques, the appearance may be changed 
dramatically. For example, a conductive plastic may be appUed in a thin layer on top of 
a metallic conductor interleaved witti non conductive material surrounding both the 
conductive plastic and metal. In other cases, metallic areas may be silk-screened with 
color, leaving sufficient openings for contact. In yet othra: cases, acidic etching into the 
metal may create openings to deposit colored resm, similar to anodizing of aluminum. 
In yet other cases, chrome-plated or nickel finished round metal spots may be 
embedded in a black rubber mat, for creative design. All these approaches can be used 
to make a desk mat product to be visually appealing to consumers, but essentially do 
not diverge from the invention disclosed here. 

Cabling system 803 is hidden away behind the desk through an opening and 
connects to a power supply unit 802 that contains both the power source itself and the 
sensing and switching capability as described above. Power cord 804 with power 
connector 805 plugs into a regular household ac outlet, of the type available in normal 
homes and offices. 

Figure 9 shows one case, in which the Ad^tor Piece as attached to a notebook 900. 
The notebook is shown fix>m tiie lower rear, with a view of notebook base 902 and 
notebook Ud 901, which is sUghtly open. Adaptor piece 910 is attached to the bottom 
of the notebook using, for example, hook-and-pile fastener or mounting tape, or any 
other suitable listening method, including but not limited to screws, bolts, glue, 
cement, snaps etc.. Adaptor piece 910 has, in this example, three separate areas 911, 
912, and 913, wherein areas 91 1 and 913 may be conductive surfaces and area 912 is an 
insulator. Cable 920 plugs into the regular power supply of the notebook. Also shown 
is a wireless Ethernet card 930 protruding firom the PCMCIA slot, a typical situation 
with notebook computers. In some cases, the ad^tor may be an integral part of the 
notebook's enclosure, or in some cases more specifically also integrated with the 
battery or its enclosure, hence not requiring a special cable, or an attachment. Also, in 
case of a cable mentioned above, a convenience receptacle may be offered, so the user 
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does not have to unplug the adapter piece in case of using a regular charger w/base. In 
some of these cases, the adapter may be electrically disconnected, as to avoid hazards 
by exposing hot contacts. 

Figure 10 shows an overview of the notebook 900 placed freely on the desk 801 of 
Figure 8, as an example of a system setup. Notebook 900 is depicted as placed at an 
odd angle, to exempUfy that such a device may, according to the novel art of this 
disclosure, be placed in any kiud of position in this example on mat 800, allowing for 
the system to charge while tfie notebook is in use, without having to plug in any cables 
or carry any power supplies. 

Many variations may be made to the system as presented herein without departing 
from the spirit of the novel art of this disclosure. 

Contacts 911,912 & 913 of adaptor piece 910 maybe round rather that square; its 
dimensions may match those of the notebook base, rather than being scaled to a 
functional minimal size, following the rules proposed earUer; adaptor piece 910 m^y 
comiect to a docking comiector available on the bottom of some notebooks, rather than 
to the power cord. Or, in a preferred mode, adaptor piece 910 may be integrated into 
the standard enclosure of a notebook, eliminating the need for a separate, add-on 
device. 

Desk mat 800 may also have many variations. It may be used in conjunction with a 
standard power supply provided by the notebook manufacturer and contain by itself 
only the sensing and switching functionality, rather than the fiill power supply. 

In yet other cases, the system may also be used to transmit data over the established 
electrical connections, rather than just power. That may be achieved by either using 
additional contacts, as is proposed earlier, or by modulating the signal(s) onto the 
existing power leads, and adding a filter (i.e. inductor/cap) to separate the dc supply 
and the high speed data signals, such as Ethemet etc. In such cases, an Etiiemet port 
may be offered on both the desk mat 800 (not shown) and a cable on adapter piece 910 
(not shown). Other network standards besides Ethemet may also be supported, as 
desired or required by the market, both current and future ones, hi some cases yet, 
wireless methods may be used for the data, such as optical including InfraRed (IR), 
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inductive coupling, capacitive coupling, or radio frequency with or without some 
modulation techniques. That may include virtual docking connections or regular Local 
Area Network connections or both. 

Many variations may be formed by shifting the partitioning or integration of 
features among various elements. In some cases, for example, the mat may be 
integrated into the desk; in other cases, it may be a foldable or rollable mat, reduced in 
size for easy portability, for the convenience of travelers. Further, in some cases input 
devices may be mtegrated in the base (e.g. a tablet or a large touch pad), the pad surface 
may be extra mouse friendly (both for mechanical and optical mice), or it may also be 
used to powering semi-mobile devices such as desk lamp or electric stapler etc. 
Additionally, there are advantages to ensure that the pad is an anti static pad (making it 
even safer than using no pad at all), or some of these extensions may be offered as 
modules, including making the pad area modular (cut to. order, tiles, etc). In some 
cases, the base provides a standard power and each device/adapter converts it to the 
level needed by its respective device. Also, in some cases some information and 
sensing, is done in the reversed dkection (base to device) and the device also makes 
some decisions, or power switching (e.g. is that base safe for me). 

Many other configurations and variations are also possible that do not depart from 
the spirit of the invention. 

Small Geometry Solutions 

Figure 11 shows a track system of interleaved plus and minus tracks. The plus 
tracks are numbered 1 100 a, b, and c, and the minus tracks are numbered 1 1 10 a and b. 
These tracks each have protrusions, similar nails or bolts, rising from the tracks 
themselves, numbered, respectively, 1102x and 1112x, and they are interleaved. These 
tracks could be embedded in an injected plastic or engraved wood surface, forming the 
pad 1 101 shown here as a semivisible thickness aspect. 

Figure 12 shows a top view. Again, a section of pad 11 01 is shown. In this view, 
only three tracks are shown, creating an mterleaving pattem of those rising conductor 
sections 1102x and 1112x, offset by half a grid from each other. The dots represent 
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that those rising conductors (feeding points FPs) extend in both directions to whatever 
size is required. 

Figure 13 emphasizes the interesting aspect of such a system as system 1200. 
Again, the FPs 1102 a-d are shown marked with a plus, and the dots 1112 a-c are 
shown with minus. FPs 1102 g-j are shown with plus; FPs 1112 g-i are shown with 
minuses. 

Overlaying, in a transparent manner, is a contact pad 1300, containing three 
contacts. Each contact 1301, 1302, and 1303 is separate from each other contact, and 
may be used to feed a selection logic that determines which contact has been connected 
to a plus and which to a minus. In reality, a higher number of contacts such as 5 or 
more may be required to guarantee at least one contact to a plus FP and one contact to a 
minus FP, depending both on the geometry of the pad and the contact pad, as well as 
the contacts and FPs. For better clarity of the diagram however, only 3 are shown (in 
fact using this geometrical arrangement, it is easy to provide mathematical proof that 
even 4 contacts do not guarantee always one plus and one minus). The words Plus and 
minus are to be seen in the broadest terms simply representing to conduits for power, 
since m some cases, rather tiian DC, AC may be used, or pulses, or power in 
conjimction with data etc. 

The easiest way to achieve correct connectivity is to use a bridge rectifier to extract 
the voltage from the FPs and then use that voltage to drive the circuitry (not shown) 
between contact pad 1300 and a device (not shown), such as a notebook. The circuitry 
then, using low drop switches (i.e., bipolar solid state switches in parallel to the bridge 
rectifier), connects the actual contacts of contact padl300 to the conductors of the 
notebook charger connector (details not shown). 

It is clear that depending on the structure of the protrusions out of the plane (not 
shown) of the FPs and their sizes and distances between themselves, the contact pads 
and their contacts must be such that they cannot short between plus and minus FPs, on 
one hand; and that independent of the positioning on the surface, always at least one 
plus and one minus are connected. 
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In yet other situations, a complete rail may surface and depending on the 
dimensions and distances, the dimensions and distances as well as tlie geometry of the 
contact pad 1300 may change. In some situations, a linear array may be better or a T- 
shape or X-shape, or a honeycomb-cluster-of-contacts, or other suitable multi-port 
connection may be preferred or required over a basic kind of contact pad. A very 
suitable candidate seems to be a diamond-shaped contact pad, using four rather than 
just three contacts in conjunction with an interleaving field of round FPs as shown in 
Figure 13. 

Depending on their sizes and geometry (for example, the FPs may be formed uito 
diamond shapes, covering ahnost all of the surface with very tiny gaps for insulation, or 
a honeycomb pattern may be used, or just round dots as shown in Figure 13, or any 
other type of suitable geometry, and they may have protrusions, for example spherical, 
cylindrical with or without mitering, pokes etc), more than three or four contacts may 
be required to guarantee contact to a pair of FPs with opposite polarity to a pair of 
contacts on the contact pad, with shorting any FPs. A suggested approach to evaluating 
suitable geometries is model their connectivity by either a computer simulation or a 
mathematical formula. In many cases, the design of the Fps on the pad will be driven 
by Industrial Design, and will necessitate all the other dependencies to follow suitSo 
many different variations are possible that stay within the scope of the invention that it 
is impossible even to list all the examples, but essentially they all end up doing the 
same. In some cases, it may be preferable to arrange the contact pad across the whole 
geometry of the portable device, rather than across only a localized group, thus 
allowing the weight to distribute across all contacts, ensuring a better electrical contact, 
rather than having all contacts of the contact pad in one comer, which might lift some 
of them off, unless they are spring loaded or the pad is pivotally mounted. In some 
other cases, the contacts maybe integrated again in the enclosure of the portable device 
itself, with internal connections. In some cases, power may be always on to such a pad, 
and no sensing may be done at all, or only basic short circuit protection may be 
provided. 

Figure 14 shows another example of a pad 1101 whose microstructure has been 
sectioned into sections 1401 a-n. For example, the plus of each section could be 
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connected separately through a cable 1410 to adaptive power supply 1420, and the 
minus throughout the whole pad can stay connected so it is always on. 

In such an example, once a device is deposited, only that section containing the 
device may be activated. Thus different sections of the pad could have different 
voltages, allowing the device not to require a regulator on the adaptor piece. So a user 
could then place a cell phone, laptop computer, and PDA all onto surface 1 101, and the 
adaptive power supply would, after identifying each device, turn on either a standard 
voltage or a voltage specific to each device, depending on whether the devices have 
voltage adaptors themselves or have only identification switching devices. 



Sample CLAIM: 



Claim 1: A mobile device power delivery system, having a power supply with 
two or more electrical contacts in an interleaving arrangement, fiirther a power supply 
and a control imit, also connected to the power supply, and also connected to a base 
unit with two or more contacts, and a load, with two or more electrical contacts and an 
identification element, connecting to the electrical contacts of the base unit, such that, 
when the of contacts of the load touch contacts of the base unit, the electrical circuit is 
closed. 



Claim 2: A method for power delivery to a mobile device, having a power supply 
with two or more electrical contacts in an interleaving arrangement, further a power 
supply and a control unit, also coimected to the power supply, and also connected to a 
base unit with two or more contacts, and a load, with two or more electrical contacts 
and an identification element, connecting to the electrical contacts of the base unit. 
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wherein, i) upon touching of contacts of the load to contacts of the base unit, ii) the 
electrical circuit is closed. 
Appendix E 

Application for Provisional Patent 



TITLE: 

ENHANCED WIRELESS ADAPTIVE POWER PROVISIONING SYSTEM 

FOR SMALL DEVICES 



Inventors Tal Davan 

Andy Goren 

Dan Kikinis 

Bill Maggs 

CROSS-REFERENCES TO RELATED APPLICATIONS: 

COUPLER WITH THREE DEGREES OF FREEDOM 
AN AUTOMATIC AND ADAPTIVE POWER SUPPLY 

WIRELESS ADAPTIVE POWER PROVISIONING SYSTEM FOR SMALL DEVICES 



BACKGROUND FIELD OF INVENTION: Currently, a variety of mobile and 
portable devices, including laptop and portable computers, mobile telephones, pagers, 
personal digital assistants and other electronic devices must be connected to external 
electrical power sources that provide electrical power to the devices themselves, or, to 
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recharge internal batteries of such devices, namely re-chargers. Access to these power 
sources, typically a plug-in cable, restrict the locations and mobility of such devices. 

Known to the inventor is copending application titled "CONDUCTIVE COUPLER 
WITH THREE DEGREES OF FREEDOM " describing a multi-contact coupling 
system and application titled "AN AUTOMATIC AND ADAPTIVE POWER 
SUPPLY" describing a multi contact smart power supply. 

What is clearly needed, is a better way to allow portable devices to be charged, 
without requiring plugging in a cable, cradle etc.. that would inhibit their use to some 
degree while charging. 



In some cases, even some of tihie ways to charge portable devices as described above 
may have some practical shortcomings. For example, in cases known to the inventors 
there is a requirement that each conductive section be turned on or off, and the number 
of sections, in actual practice, is often limited, due to the relatively high cost of 
switching the sections actively on or off. 

For example, even though the technology known to the inventors covers a situation 
where you could have a thousand sections with a fine resolution, allowing the use of 
small devices such as key chains, cell phones, ear pieces, etc., which increasingly are 
smaller and smaller, the cost of such a system, with today's component costs, might be 
too high for mass consumers. 

What is clearly needed is an alternative approach that allows dehvery of the same 
functionality in a smaller geometry space, without increasing the cost of the switches 
(too many) to a point where the system becomes too expensive. 

«CIP ADDITION MW p5» 

Further to the options discussed above, there are new ways and means of 
implementing essentially the same novel art with nonconductive surfaces. What is 
clearly needed are an apparatus and a method that allow the implementation of the 
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above-described god, using nonconductive surfaces, or additional enhancements for 
easier control, better performance, etc., when using conductive surfaces. 



Description of the preferred embodiment 

Connecting 

The invention describes an electrical coupling system ("CS") that allows the closing 
of an electrical circuit between two bodies, each with a surface that contains an 
electrical conductive area. The CS provides three degrees of freedom between the two 
surfaces, two as a linear movement or offset in the X and Y axis of a plane essentially 
co-planar to the larger of tihe bodies, and the third is a rotation around the Z axis 
perpendicular to that plane. Figure 1 shows a simplified isometric view of a CS 
consisting out of the conductive are marked "TBASE" m the base unit, that is typically 
stationary, and a second conductive area marked "Adapter". Also shown for orientation 
is the above mentioned coordinate system, and wires marked *^vires (adapter side)" and 
*Svires (base side)" respectively. Those conductive areas may either be attached to the 
bodies, or in a preferably integrated into the body structure. This allows a circuit to be 
closed, with out requhing alignment, as is typically required by connectors, cradles etc. 



In one instance, the Coupler may be t^ed to power a laptop computers or other 
Devices that are placed freely on an energizing desktop or other surface forming the 
base. The desk or surface acts as one side of the coupler and the bottom of the Device 
acts as the second side. A power supply is connected to the active part of the desk or 
surface (such as a desk pad, writing pad etc.) and can close an electrical circuit with the 
active area of the device placed upon, allowing a charging circuit of the Device 
independent of the position and orientation or angle of the Device. 
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The CS is made of two surfaces, and each of the surfaces having at least two 
contacts. For convenience the stationary surface will be referred to as the "Base" and 
to the other as the "Adapter" but this choice of wording is arbitrary and does not imply 
any preferred embodiment or limit the possible embodiments of the present invention. 

When the two surfaces are put together (typically the adapter on top of the base, 
their relative position can be expressed as a tuple of three numbers <X, Y, G> called 
the 'relative placement' or 'Tlacemenf ' in short. The X and Y values denote the linear 
displacement between the centers of the two surfaces in the X and Y axis respectively. 
The G value denotes the relative radial angle in degrees between the two surfaces as 
projected on the X,Y plane with some arbitrary relative rotation considered to be of 
zero degrees. 

A Placement is said to be ^supported' or 'active' by an embodiment of the present 
invention if a closed electrical circuit can be formed between the Base and the Adapter 
through the contacts of the Base and the Adapter. In a preferred embodiment, the set of 
active Placemmt forms a continuous range without gaps but this characteristic depends 
on the application in which each embodiment is used. 

Fig. 2 shows a simplified view of an adapter placed on a base, forming a CS. The 
Base and the Adapter surfaces each has at least two contacts whose count, sizes, shapes 
and spacing and arrangement are determined such that in each Placement that is the 
active range of the coupler, there is at least one pair of contacts Al and A2 of the Base 
and at least one pair of contacts Bl and B2 of the Adapter such that 
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4. Contact Al of the Base touches contact Bl of the Adapter; 

5. Contact A2 of the Base touch contact B2 of the Adapter; 

6. The contacts of the Base and the Adapter do not form a short circuit between Al and A2. 

A careful review of these conditions shows that when these conditions are met, a 
two-wire electric circuit can be formed between the Base and the Adapter using 
contacts Al-Bl as one lead and contacts A2-B2 and the other lead. 

The routing of the current to the proper pair of contacts for each Placement can be 
done m many ways. In some embodiment, a sensing circuit detect a signal that is 
asserted by the Adapters to the Base contacts it touches and use this information to 
activate that Base contacts. In other embodunent the current can be redirected to the 
proper contacts by sensing the relative position of the two surfaces and using a 
predefmed formula to determine which Base contacts to activate. In other embodunent, 
the Base can switch the power to a sequence of pairs of Base contacts until it senses the 
proper circuit is closed with the device. In other embodunent, the current routing can be 
done by mechanical switches that are activated by the surfaces based on their relative 
location. In yet other cases a spacing pattern can be selected, by which due to the 
distance of the contacts on the adapter and on the base, always a correct correlation can 
be guaranteed, by using a checker board style pattern for the base, e.g. Fig. 2. (only 
array shown) Also shows a '*power source" connected to the base, without showing the 
above mentioned switching mechanisms for simplicity. 

Other options are discussed later in this disclosure. 

Fig. 3 shows an example of how a CS for a notebook might be implemented. 

In this case the Coupler provides a wide range of movement in the X and Y 
directions and a 360 degrees freedom of rotation around the Z axis. The Base is the top 
surface of a desktop, the Adaptor is built in into a notebook, and the Adapts contacts 
are mounted on the bottom surface of notebook. They could be built in some cases, or 
an actual adapter pad witii contact areas may be attached to the bottom side of a regular 



wo 2004/036774 PCT/US2003/033375 

46 

notebook and a wire may connect the notebook's regular charging port. The Base 
contacts in this embodiment are arranged as an array of circle of radius R with 
horizontal and vertical spacing of D between any two adjacent contacts. 

Other options are discussed later in this disclosure. 

The Adapter in this example uses only two contacts, each is a circle of radius 
(R+D/2)*SQRT(2) and with a spacing of at least 2R. 

A close examination of the design shows that in this embodiment, when the 
notebook is placed on the desktop at an arbitrary location and angle, two Base contacts 
Al and A2 that satisfy the three conditions above can always be found. These two 
contacts can be used to close a circuit with the notebook through the two notebook 
contacts. It is clear that other spacing and contact sizes and placements may be used. 
For example, rather than just rows and columns, the base may have a honey-comb style 
interleaving arrangement, or long hnear contacts etc. 

Again, for help of understanding a "load" symbolizes the electric aspects of the 
notebook, and the "power source" that of a supply, which may be in some cases 
considerably more complex. 

Powering 

Figure 4 shows an example, in which the CS is simplified by eliminating the need 
to perfonn dynamic power switching to the Base contacts at the expense of providing a 
more limited active range of positions and rotational angles. The Base uses two large 
rectangular pads and the Base use two smaller round pads. This arrangement allows 
limited hnear movement in the X and Y axis and limited rotational movement around 
the Z axis. 
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Tn order to control power application to a multi-contact coupling system, preferably 
in the idle state, the contacts of ttie power supply are not energized. When a load is 
connected to the power contacts, a sensing unit in the power supply detects that load 
and switches the power to the contacts based on information and properties of the load. 
In one embodiment, the power is of a pre-defined voltage and polarity or firequency is 
engaged. In some cases, the power supply may sense various parameters such as 
operational status, identification, and power requirements fi^om the load and perform 
authentication, authorization and compatibility checks and then provide power to 
appropriate contacts using the required voltage and polarity. In yet other cases, the 
power supply may be a surface with a plurality of exposed contacts and may power 
multiple loads, each connected to another set of contacts and each having a different 
voltage or character. In some cases, the apparatus will provide protection against short 
circuits and overloads when contacts of the power supply are connected and provide 
personal shock protection when touching exposed contacts when a valid load is not 
present. Fig 5 shows a simplified diagrammatical overview of such a system. The 
power supply unit receives typically power firom a standard household current supply, 
but in some cases may also use other sources, such as generators, solar panels, batteries, 
fiiel cells, each separately or in any combination. On the other side, a multitude of 
contacts are shown as known to the inventor to exist in a Couplmg System (CS). Jn the 
current art, the contacts of a power supply provide voltage in a preset voltage, 
firequency and polarity, independent on the actual load attached to it. In the present 
invention, the power supply detects when, where and how the load is connected to the 
power contacts, and may sense information such as identification, product type, 
manufacture, polarity power requirements, and other parameters and properties of the 
load and the connection, and uses this information to connect the power to the powered 
device thus, yielding several new benefits such as the abiUty to perform authentication 
and compatibility checks before providing the power, adapting the voltage and polarity 
to the needs of the specific load, improving safety by avoiding exposed power 
connectors when no load is attached and the ability to power plurality of loads at the 
same time, each connected to an arbitrary set of contacts and receives a different 
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voltage. This exchange or negotiation is symbolized by the arrows at the bottom of fig 
1. labeled "ID, Status, Info" for the information provided by the device, and "powef 
for the resulting power applied to the correct set of contacts of the CS. 



Fig. 6 shows a simplified overview, where for simplicity only the connected pair of 
the multitude is shown. It is clear to the artisan in the field, that more contacts can be 
managed, by fiirst scanning for the presence of a device using more switches, and that 
those may be combined or may be separate firom the polarity and voltage switches. 
Further advanced semi-conductors may be used, rather than simple mechanical or relay 
type switches, as indicated here for simplicity. The voltage and the polarity of the 
voltage are adjusted automatically to match the needs of the load. 



' When the two contacts of the load are connected to the two contacts of the power 
supply respectively, the sensing unit of the power supply detects the unique identifier of 
the imit ("ID") of the load through the connections and uses this ID to determine the 
voltage and current requirements of the load and the polarity in which it is to be 
connected. If the voltage and the current requirements are in the range supported by the 
power supply, the sensing unit sends a signal to the switch unit to power source in the 
right polarity and sends a signal to the power source to set the required voltage. This 
sensing is done by applying a minimal, non destructive sensmg voltage or pattem, and 
observing responses of the ID element. That ID element may be as simple as a resistor, 
being read with a very low voltage below the activation of the normally non-linear 
response of the device load. In some cases it may be a diode, or a resistor and a diode in 
any combination or any passive or active circuit, even inductors and capacitors can be 
used to convey presence and parameters to the base. In yet other cases, a digital ID may 
be used, and read, with a voltage that is below the active region of the load or, in some 
cases, the adapter can have intelligence to disconnect the load until it establish a 
connection or gets power firom the base, this may be usefiil for example for resistive 
loads. 



wo 2004/036774 



49 



PCT/US2003/033375 



When the load is disconnected jfrom the contacts, the sensing unit detects that the 
device bearing the ID is not connected to the power supply and turns off the switch 
unit, thereby disconnecting the power from the contacts. In some cases, the power base 
may disconnect on sense of the device current usage pattern. 

Fig. 7 shows now a simplified system with multiple contacts, as shortly discussed 
above. It can provide power in two predefined voltage levels (VI, V2), and can power 
multiple devices in arbitrary combination of tiie two voltages requirements while 
automatically adapting the power polarity for each device. It is clear to person skilled in 
the art, that rather than having a number of fixed voltage rails, for example two 
programmable rails may be used, and the parameters reported back from the ID device 
may help select the voltages. 

The power supply contains two power sources, one; of voltage VI and one of 
voltage V2. When the sensing unit detects that identification unit idl is connected 
between power contacts Cl(+) and C3(-) and activate the switches of contacts CI and 
C2 to connect CI to the (+) side of power source VI and connect C2 to the (-) side of 
power source VI. In a similar way, the load L2 is connected to the voltage source V2 in 
the correct polarity through power contacts C2 and C6. 

The sensing unit will typically be using a micro controller and some adaptation 
circuitry, including resistors, diodes, capacitors and possibly active components as well. 
Also, not shown are the supply to the sensmg unit itself. As mentioned above, the 
control switches may be solid state or relays etc. 



System 
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Combining the above-described elements into a complete system allows the user to 
have more freedom when using a notebook computer, for example, at a desk or similar 
prepared type of environment, such as a home office, a hotelling situation in a corporate 
environment, or even at a kiosk in an airport or other public place. 

Figure 8 shows a desk 801 on which a desk mat 800 is placed. The desk mat is 
built according to the descriptions mentioned above, hi the future, in some cases such a 
desk mat may be integrated into a part of the desk surface, rather than being a separate 
mat, but for the near future it will be easier to replace regular desk mats with these 
conductive types of desk mats. 

Further, by using different techniques, the appearance may be changed 
dramatically. For example, a conductive plastic may be appUed in a thin layer on top of 
a metallic conductor interleaved with non conductive material surrounding both the 
conductive plastic and metal, hi other cases, metalUc areas may be silk-screened with 
color, leaving sufficient openings for contact. In yet other cases, acidic etching into the 
metal may create openmgs to deposit colored resin, similar to anodizmg of aluminum. 
In yet other cases, chrome-plated or nickel finished round metal spots may be 
embedded in a black rubber mat, for creative design. All these approaches can be used 
to make a desk mat product to be visually appealing to consumers, but essentially do 
not diverge from the invention disclosed here. 

Cabling system 803 is hidden away behind the desk through an opening and 
connects to a power supply unit 802 that contains both the power source itself and the 
sensing and switchmg capability as described above. Power cord 804 with power 
connector 805 plugs into a regular household ac outlet, of the type available in normal 
homes and offices. 

Figure 9 shows one case, in which the Adaptor Piece as attached to a notebook 900. 
The notebook is shown from the lower rear, with a view of notebook base 902 and 
notebook lid 901, which is sUghtly open. Adaptor piece 910 is attached to the bottom 
of the notebook using, for example, hook-and-pile fastener or mounting tape, or any 
other suitable fastening method, including but not limited to screws, bolts, glue, 
cement, snaps etc.. Adaptor piece 910 has, m this example, three separate areas 911, 
912, and 913, wherein areas 91 1 and 913 may be conductive surfaces and area 912 is an 
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insulator. Cable 920 plugs into the regular power supply of the notebook. Also shown 
is a wireless Ethernet card 930 protruding from the PCMCIA slot, a typical situation 
with notebook computers. In some cases, the adaptor may be an integral part of the 
notebook's enclosure, or in some cases more specifically also integrated with tiie 
battery or its enclosure, hence not requiring a special cable, or an attachment. Also, in 
case of a cable mentioned above, a convenience receptacle may be offered, so the user 
does not have to unplug the adapter piece in case of using a regular charger w/base. In 
some of these cases, the adapter may be electrically disconnected, as to avoid hazards 
by exposing hot contacts. 

Figure 10 shows an overview of the notebook 900 placed freely on the desk 801 of 
Figure 8, as an example of a system setup. Notebook 900 is depicted as placed at an 
odd angle, to exemplify that such a device may, according to the novel art of this 
disclosure, be placed in any kind of position in this example on mat 800, allowing for 
the system to charge while the notebook is in use, without having to plug in any cables 
or carry any power supplies. 

Many variations may be made to the system as presented herein without departing 
from the spirit of the novel art of this disclosure. 

Contacts 911,912 & 913 of adaptor piece 910 may be round rather that square; its 
dimensions may match those of the notebook base, rather than being scaled to a 
functional minimal size, following the rules proposed earlier; adaptor piece 910 may 
coimect to a docking connector available on the bottom of some notebooks, rather than 
to the power cord. Or, in a preferred mode, adaptor piece 910 may be integrated into 
the standard enclosure of a notebook, eliminating the need for a separate, add-on 
device. 

Desk mat 800 may also have many variations. It may be used in conjunction with a 
standard power supply provided by the notebook manufacturer and contain by itself 
only the sensmg and switching functionality, rather than the fiiU power supply. 

In yet other cases, the system may also be used to transmit data over the established 
electrical connections, rather than just power. That may be achieved by either using 
additional contacts, as is proposed earlier, or by modulating the signal(s) onto the 
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existing power leads, and adding a filter (i.e. inductor/cap) to separate the dc supply 
and the high speed data signals, such as Ethernet etc. In such cases, an Ethernet port 
may be offered on both the desk mat 800 (not shown) and a cable on adapter piece 910 
(not shown). Other network standards besides Ethernet may also be supported, as 
desired or required by the market, both current and future ones. In some cases yet, 
wireless methods may be used for the data, such as optical including InfraRed (IR), 
inductive coupling, capacitive coupling, or radio jfrequency with or without some 
modulation techniques. That may include virtual docking connections or regular Local 
Area Network connections or botid. 

Many variations may be formed by shifting the partitioning or integration of 
features among various elements. In some cases, for example, the mat may be 
integrated into the desk; m other cases, it may be a foldable or rollable mat, reduced in 
size for easy portability, for the convenience of travelers. Further, in some cases input 
devices maybe integrated in the base (e.g. a tablet or a large touch pad), the pad surface 
may be extra mouse friendly (both for mechanical and optical mice), or it may also be 
used to powering semi-mobile devices such as desk lamp or electric staler etc. 
Additionally, there are advantages to ensure that the pad is an anti static pad (making it 
even safer than using no pad at all), or some of these extensions may be offered as 
modules, including making the pad area modular (cut to order, tiles, etc). In some 
cases, the base provides a standard power and each device/adapter converts it to the 
level needed by its respective device. Also, in some cases some inforaiation and 
sensing is done in the reversed direction (base to device) and the device also makes 
some decisions or power switching (e.g. is that base safe for me). 

Many other configurations and variations are also possible that do not depart fix>m 
the spirit of the invention. 

Small Geometry Solutions 

Figure 11 shows a track system of interleaved plus and minus tracks. The plus 
tracks are numbered 1100 a, b, and c, and the minus tracks are numbered 1 1 10 a and b. 
These tracks each have protrusions, similar nails or bolts, rising from the tracks 
themselves, numbered, respectively, 1102x and 1112x, and they are interleaved. These 
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tracks could be embedded in an injected plastic or engraved wood surface, forming the 
pad 1101 shown here as a semivisible thickness aspect. 

Figure 12 shows a top view. Again, a section of pad 1101 is shown. In this view, 
only three tracks are shown, creating an interleaving pattem of those rising conductor 
sections 1102x and 1112x, offset by half a grid from each other. The dots represent 
that those rising conductors (feeding points FPs) extend m both directions to whatever 
size is required. 

Figure 13 emphasizes the interesting aspect of such a system as system 1200. 
Again, the FPs 1102 a-d are shown marked with a plus, and the dots 1112 a-c are 
shown with minus. FPs 1102 g-j are shown with plus; FPs 1112 g-i are shown with 
minuses. 

Overlaying, in a transparent manner, is a contact pad 1300, containing three 
contacts. Each contact 1301, 1302, and 1303 is separate from each other contact, and 
may be used to feed a selection logic that determines which contact has been connected 
to a plus and which to a minus. In reality, a higher number of contacts such as 5 or. 
more may be required to guarantee at least one contact to a plus FP and one contact to a 
minus FP, depending both on the geometry of the pad and the contact pad, as well as 
the contacts and FPs. For better clarity of the diagram however, only 3 are shown (in 
fact using this geometrical arrangement, it is easy to provide mathematical proof that 
even 4 contacts do not guarantee always one plus and one minus). The words Plus and 
minus are to be seen in the broadest terms simply representmg to conduits for power, 
since m some cases, rather than DC, AC may be used, or pulses, or power in 
conjunction with data etc. 

The easiest way to achieve correct connectivity is to use a bridge rectifier to extract 
the vohage from the FPs and then use that voltage to drive the circuitry (not shown) 
between contact pad 1300 and a device (not shown), such as a notebook. The circuitry 
then, using low drop switches (i.e., bipolar sohd state switches in parallel to the bridge 
rectifier), connects the actual contacts of contact padl300 to the conductors of the 
notebook charger connector (details not shown). 
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It is clear that depending on the structure of the protrusions out of the plane (not 
shown) of the FPs and thek sizes and distances between themselves, the contact pads 
and their contacts must be such that they cannot short between plus and minus FPs, on 
one hand; and that independent of the positioning on the surface, always at least one 
plus and one minus are connected. 

In yet other situations, a complete rail may surface and depending on the 
dimensions and distances, the dimensions and distances as well as the geometry of the 
contact pad 1300 may change. In some situations, a linear array may be better or a T- 
shape or X-shape, or a honeycomb-cluster-of-contacts, or other suitable multi-port 
connection may be preferred or required over a basic kind of contact pad. A very 
suitable candidate seems to be a diamond-shaped contact pad, using four rather than 
just three contacts in conjunction with an interleaving field of round FPs as shown in 
Figure 13. 

Depending on their sizes and geometry (for example, the FPs may be formed into 
diamond shapes, covering almost all of the surface with very tmy gaps for insulation, or 
a honeycomb pattern may be used, or just round dots as shown in Figure 13, or any 
other type of suitable geometry, and they may have protrusions, for example spherical, 
cylindrical with or without mitering, pokes etc), more than three or four contacts may 
be required to guarantee contact to a pair of FPs wifli opposite polarity to a pair of 
contacts on the contact pad, with shorting any FPs. A suggested approach to evaluating 
suitable geometries is model their connectivity by either a computer shnulation or a 
mathematical formula. In many cases, the design of the Fps on the pad will be driven 
by Industrial Design, and will necessitate all the other dependencies to follow suit.So 
many different variations are possible that stay within the scope of the invention that it 
is impossible even to list all the examples, but essentially they all end up doing the 
same. In some cases, it may be preferable to arrange the contact pad across the whole 
geometry of the portable device, rather than across only a localized group, thus 
allowing the weight to distribute across all contacts, ensuring a better electrical contact, 
rather than having all contacts of the contact pad in one comer, which might lift some 
of them off, unless they are spring loaded or the pad is pivotally mounted. Li some 
other cases, the contacts may be integrated again in the enclosure of the portable device 
itself, with internal connections. In some cases, power may be always on to such a pad. 
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and no sensing may be done at all, or only basic short circuit protection may be 
provided. 

Figure 14 shows another example of a pad 1101 whose microstnicture has been 
sectioned into sections 1401 a-n. For example, the plus of each section could be 
connected separately through a cable 1410 to adaptive power supply 1420, and the 
minus throughout the whole pad can stay connected so it is always on. 

In such an example, once a device is deposited, only that section containing the 
device may be activated. Thus different sections of the pad could have different 
voltages, allowing the device not to require a regulator on the adaptor piece. So a user 
could then place a cell phone, laptop computer, and PDA all onto surface 1101, and the 
adaptive power supply would, after identifying each device, turn on either a standard 
voltage or a voltage specific to each device, depending on whether the devices have 
voltage adaptors themselves or have only identification switching devices. 

«CIP ADDITION MW p5» 

Various Ultimate Apparatuses and Methods for Implementing a Wireless Power 
Supply System 

Figure 15 shows pad 1500 made of either conductive or nonconductive material, 
which has some thickness to it. Inside the pad is an inductor 1501 that can be 
positioned by moving aims 1510 and 1520, using, in this example, screwdrive 
mechanism 1511 and motor 1512 for arm 1510, and likewise screwdrive mechanism 
1521 and motor 1522 for arm 1520. Other mechanisms, such as belt drives, scissor 
arms, etc., maybe used in heu of this example screwdrive and motor arrangement. 

Notebook 1542 has a matching inductor 1502 that may contam some circuitry. A 
cable 1503 comes out of the circuitry and enters the notebook 1542 standard charging 
circuit. In some cases, inductor 1502 may be integrated into the notebook. 

As the notebook 1542 is placed on the surface of pad 1500, the controlling motors 
1512 and 1522 (not shown for reasons of simplicity) are activated, for example by a 
command, pushing a button, weight detection, or other, similar means (described in 
more detail later) to detect the position of the notebook 1542 and the location of 
inductor 1502. This search can be performed by a controller, which may be embedded 
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in the pad 1500 (not shown), or may be part of the power supply (also not shown), or 
may in some cases be controlled by the notebook itself, sending data to a small 
controller/receiver unit (also not shown). By scanning the surface of the pad, said 
controller aided by motors 1512 and 1522 can detect an area (i.e., a "sweet spot") 
where optimal or near-optimal coupling may be achieved, thus deducting that inductor 
1502 is located on the pad surface above. 

In some cases, inductor 1502 may send out a homing signal that may be used to 
track the location of notebook 1542. In other cases, inductor 1501 may send out a ping 
signal and listen for some kind of resulting echo response from inductor 1502. In yet 
other cases, as described also further below, other sensor types or optical detection can 
also be used to guide the search for the sweet spot. 

Once the sweet spot area has been found, small-step increments allow positioning 
the inductor more accurately, and hence allow the power to be increased once 
satisfactory magnetic coupling is achieved. If the user were to move notebook 1542, the 
magnetic coupling quality would fall* which could be observed by the adaptive power 
supply, resulting in shutting off the power and initiating a new search sequence, 
reconnecting the notebook to charging again. 

Figure 16 shows a different approach using an array of inductors 1601 a-n 
embedded in a pad 1600, which may be either conductive or nonconductive, each 
separately connected to a controller 1602, which then is connected by a wire 1603 to a 
power supply. Notebook 1642 has a larger inductor, 1612 that, in any situation, should 
include at least one or several instances of inductor 1601 a-n, but in some cases it may 
have also several inductors with or without electronic switching. Depending on the 
geometries of the positions of 1601a-n and the receiver coil 1612, power can then be 
turned on to one or more of the inductors 1601 a-n, thus improving coupling between 
the receiving coil 1612 and the emitting coils of inductors 1601 a-n. 

In yet another approach, Figure 17 shows a capacitive coupling system. Pad 1700, 
which may be either conductive or nonconductive, although non-conductive is 
preferred, is divided into an array of electrodes 1701 a-n. Notebook 1742 has two 
distinct surfaces 1712 a and b, which are connected to a power receivmg unit 1714. 
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Said unit 1741 is, in turn, connected to a cable to a power adaptor plug of notebook 
1742. 

Figure 17b shows that, based on determination of the notebook position, the 
electrodes 1701 xl and x2 are selected from available electrodes 1701 a-n, forming a 
capacitive transformer with notebook electrodes 1712 xl and x2. Hence power is fed 
into power preparation circuitry 1714, and then cormected by cable 1715 to notebook 
1742. 

In some cases, the pad can also be a combination, that is, one 'wire' is conductive 
(e.g. ground) and the other is capacitive. 

Figure 18 shows a few alternative methods for activation and determination of 
location of the notebook. For example, pad 1800 (which may be a conductive or 
nonconductive pad, according to any of the methods described above) is partitioned 
into sections. Each section 1801 a-n may contain a sensor element 1811 a-n. la some 
cases, this sensor element may be a photo sensor. In other cases, it may be a simple 
mechanical pressure switch. In yet other cases, it may be a piezo pressure or weight 
sensor, etc. 

According to data obtained by the sensors, the position of a device may be 
determined, and, using information such as weight and footprint, in some cases even 
the device ID may be sensed. 

In yet other cases, the piezo sensors may pick up ultrasonic signals emitted by the 
notebook, or said sensors may ping the notebook, which then responds with an echo 
giving its location and type. 

Altematively, a camera 1821 may take a picture of pad 1800 and see a device 
deposited on said pad. Image recognition means associated with the camera may 
recognize the model and type of the device, as well as its orientation, and may instruct 
the adaptive power supply or one of the nonconductive systems to activate power 
accordingly. 

In yet another implementation, a voice recognition system 1832 may have a 
microphone 1831 connected to it. The user may then simply say, "Please charge my 
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Sony™ notebook," and accordingly, the voice recognition system would instruct the 
adaptive power supply or the nonconductive pad to turn on power. 

In yet other cases, RF triangulation from an 802.11x type network, GPS, or other, 
similar means, may be used to locate the device and determine whether it is situated on 
a pad and thence activate that pad (not shown) accordingly. Or in some cases, a button 
may be provided on the pad itself or on the device that the user has to push to initiate 
the charging, rather than using automatic initiation of charging. Such a manual 
initiation of charging would avoid unintentional charge cycles. 

In yet other cases, a pad deploying a conductive surface with openings may be 
placed above another solid conducting surface, separated by an insulating layer with 
slightly smaller openings (not shown). Ball-like contacts may be spring loaded and 
protrude from the bottom of a mobile device, some of which will "land" in holes and 
connect to the lower plane cairymg one polarity, the others resting on the top one, 
connecting to the top layer carrying the other polarity, hence again creating a situation 
where power can be sent up to a device, without having to plug in any connections, and 
still maintaining some freedom to move the device. 

In yet other cases the current can be redirected to the proper contacts by sensing the 
pressure exerted by the device on the base. Once a device is atop the base surface, 
pressure inside the surface determines the location of the device and routes power to the 
appropriate location. 

In yet other cases the current can be redirected to the proper contacts by using 
optical sensors. Certain sensors embedded on or away from the base could detect an 
optical signal, such as infrared, generated by the adapter. Based on a formula dependent 
on the optical signal, the base can redirect power to the proper contacts. In certain 
embodiments the optical signal may be generated at the base or away from the base and 
received by the adapter. 

In certain embodiments the ad^ter may be connected, attached, or built into the 
side of the laptop or mobile device. In the event the adapter is united to the side of the 
mobile device, the adapter would contain contacts that connect to the bases' contacts. 
In yet other embodiments, the ad^ter may be attached to the top of the device or the 
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screen of the laptop. In such cases, when the laptop screen is folly open the power 
could transfer from the contact on the base surface to the adapter on the laptop or the 
mobile device. 

Many other approaches may be used to mimic the same method and apparatus, even 
if some of the details are modified so they do not exactly match the examples presented 
herein. 

Appendix F 

Enhanced RF Wireless Adaptive Power Provisioning System 

for Small Devices 



Inventors: Tal Dayan, Ofer Goren, Dan Kikinis and Yehuda Goren 
Attorney Docket No. 6041.P006z 

Background 

This disclosure incorporates by reference co-pending patent application titled "Alternative Wirefree 
Mobile Device Power Supply Method and System With Free Positioning" filed 08/01/2002, appUcation 
number , Attorney Docket No. 6041,P005. 

One other approach for wireless powering of smaU mobile devices is using inductive coupling. 
Although mentioned in the co-pending application, it is a triclQr approach. Leakage is the biggest 
problem, but load matching, inducing eddy cunrents in untargeted objects and hence heating Ihem, or 
shortmg the supply are just a few to mention. 

What is clearly needed is a method and system to improve the yield by doing a finely tuned 
microprocessor-controlled, narrow-band resonance coupling, hence improving the coupling to ahnost no 
loss in tiie near field, and at the same time keeping the far field virtually zero. 

Description of the Embodiment 

Figure 1 shows a pad 100 in which a coil 101 is embedded. The coil is driven by a power oscillator 
102 (power source not shown) and is controlled by intelligent controller 103, which may contain a 
microcontroller. Also shown is the near field 110 and the far field 111, which are available. Thenear 
field is defined typicaUy as the field within flie geometry size of the coil itself (i.e., if the coil is 5 inches 
in diameter, the near field would be that order of magnitude, whereas a point 50 inches away would be 
considered in the far field), while the far field is typically defined as the field seen firom a distance of a 
multiple of the geometry of the device. TypicaUy measurements for EMI are done at a distance of 
approximately 5 meters or more from the device, and actually they are mostly measuring the far field. 
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whereas near field sniffer ports are used only for determining potential leaks, etc. 

Figure 2 shows a notebook computer 200 with a coil 201 attached to its bottom. Also attached is an 
RF-to-dc converter 202 and a dc plug 203 that is connected to converter 202 and plugged into a normal 
dc power supply pin of the notebook. It is clear that in some cases, the receivmg system consisting of 
coil, RF/dc converter, etc., may be integrated into the host and not require an external supply connector. 
In some cases the RF-to-dc converter is an intelligent-type regulator, in other cases, it may be simply a 
basic diode/capacitor rectifying system or any type in between. As described earlier in co-pending patent 

appUcation number , Attorney Docket No. 6041 . POOS, an array of coils can be used to improve 

coi^ling by always allowing a ''reasonable" set of inductors/antennae to be found between the base and 
the device. A normal type of MOSFET can be used to switch, using a small dc bias to enable switching 
and sending the RF energy on top. 

Figure 3 shows a schematic overview of the electrical circuitry of the system. Power generator 102 
drives the inductor coil 101 in the pad. In some cases, the inductor may not be an actual coil, but ra&er 
an antenna with microwave strips, etc., depending on the frequency selected. In yet other cases, it may be 
integrated into a PCB, etc. Typically, such a device would operate in either the 900 megahertz or in the 
2.4 gigahertz range, but ahnost always in an industrial, scientific and medical (ISM) band, so slight 
leakage in the far field would be deemed acceptable. In one case, a 13.5 MHz ISM band is used, with a 
plurality of coHs embedded in the base unit. That frequency (also an ISM band) lends itself nicely, since 
it is high enough to not require expensive ferrite cores, but is low enough to provide high power with 
litde skin effect. Trying to reduce skin effect could dramatically increase the cost of the coils. The 
switches used in a matrix, as described above, should have a transit frequency of at least 5x ^e primary 
carrier (i.e.. Ft =100 MHz > 5*13.5 = 67.5 MHz), which are still economically feasible. 

Regulator 103 shows more detail. In particular, it measures the power sent into the coil 101 by the 
means of sensing across tihe voltage wires and measuring at sense resistor 104 to determine bow much 
power is actuaUy drawn. The results would then be used by regulator 103 (i.e., a microprocessor, not 
shown) to drive tiie controls of the oscillator 102. These controls may include one or more of the 
frequency, frequency spread (that is, the bandwidth), and total power pushed into the inductor (or 
transmitting antenna) 101. 

The recipient antenna or inductor 201 forms, with capacitor 201a (previously not shown), a 
resonance receiving antenna system tiiat is narrowly tuned The higher the Q (quaUty quotient of the 
resonance circuit), tiie narrower the band it draws power on, and tiie better the coupling between the two, 
even if flie mechanical situation is not ideal. Converter 202 is tiie ac or RF-to-dc converter, shown here 
with a bridge rectifier capacitor, an electronic regulator block, and another filter capacitor before going to 
dc connector 203. 

The quality of this circuitry may depend a lot on the Q , but also on the capability to control 
multiple loads. In some cases, a regulator may be contained in the host device, such that communication 
received in the host side regulator could include, for example, FM-modulated, AM-modulated, or other 
data that nuis on the same carrier (frequency) that is carrying power, and such data can be introduced by 
controller 103 by modulating the center frequency of oscillator 102, or other appropriate means to 
achieve the desired type of modulation (not shown). 
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Figure 4 shows a further simplified circuitry with the oscillator 102, the intelligent controller 103, 
the sensing resistor 104, and a load resistor 401 that represents the equivalent power load that is "seen" 
from the oscillator, in the case of an ideal resonant coupling of both coils and or antennae.. The reactive 
component of Zl , which can be determined by regulator/controller 103' using its sense lines over Sense 
Resistor 104 (Rg) lets regulator 103' determine coupling and transmission (transformation) ratio, of the 
actual situation, allowing a crude first regulation that compensates for the transformation ratio between 
inductors. Further, the communication link allows fine tuning by communicating between both sides. 
The back pass of the communication may be done by modulating the load signal, resulting in a specific 
pattern at tiie gross regulator on the primary side. 

It is clear that by managing the power regulation on the receiving side, the semblance of Zl niay be 
tweaked. It is also clear that by controlling multiple devices and communicating among said devices, an 
overload of the circuitry, for example, may be avoided, in case too many devices try to share one pad. A 
signal could be sent that allows only certain devices to participate, witii others being told to delay 
charging. In yet other cases, the fi-equency of resonance of different devices may be slightly skewed, 
thus allowing multiplexing of power distribution by not tightly coupling all devices at the same time. 
Such an approach would be suitable for the times ^en greater amounts of power are needed m one or 
another device, because only certain devices would receive energy at a given time, depending on tiieir 
resonances. Multiplexing could be done by frequency hopping on the oscillator side, or by other means, 
such as communicating and telling power regulators to back off. 

It is clear that many modifications and variations of this embodiment may be made by one skilled in 
' the art without departing from the spirit of the novelty of the art of this disclosure. 
Appendix G 

ENHANCED RF WIRELESS ADAPTIVE POWER PROVISIONING 

SYSTEM 

Inventors: Tal Dayan, Ofer Goren, Dan Kikinis, Yehuda Goren 
Attomey Docket No. 6061.P007z 

Background 

With the advent of wireless power services commercially available to the public, there will be 
demand for such services in public places such as, for example, coffee stops, bus stations, air ports, hotel 
lobbies, buses, even airplanes, etc. Even though power consumed per user is not that great, when 
multiplied by millions of users, the cost of consumed power can become a valid business consideration. 
Also, this technology lends itself to allowing high bandwidth network communications, and therefore, a 
bilhng mechanism may be desired. 

What is clearly needed is a method that allows an established account user to have a billing 
mechanism to bOl him for actual usage or for a flat fee, and in any case to verify the permissions that the 
user has and accordingly enable and disable access to power, the network, etc. 
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Description of the Embodiment 

Figure 1 shows a table 101 in a coffee shop 100 that has, for example, four sections 102 a-d. On 
one of the sections (section 102b) the user has installed himself by setting down his notebook 105, his 
cell phone 106, and half a cup of cappuccino 1 10. 

Figure 2 is an overview diagram of the network connectivity required. In this example, only cell 
phone 106 is shown, sitting on table section 102b; however, it is clear that more than one device maybe 
connected at one time. Table section 102b is connected to intelligent controller 201, vAAch has access to 
a power source 203 and also access to network 204, typically going through a router/firewall device 205 
and Internet connection 21 1 to the Internet 210, from\\diere a connection 212 leads to a server 220 that 
maintains the user's account. 

According to the user's preferences an account has been set up on the server that describes the 
features of the account, such as power, networking, etc., and the means of payment, for example, by time 
and/or actual power usage and/or megabytes of data uploaded or downloaded. All this data for each 
account is on file in a database (not shown) on the server. 

The account services may be charged as a flat montiily fee, and a record of the megabytes used kept 
only for internal usage, or the account may be billed by megabytes transferred. The fee structures may 
be in place for power usage: it may be billed as a flat fee for usage, or flie fees may be on an hourly 
basis, where, for exan:q)le, the user gets X hours of charging time, regardless of whetiier he uses the 
power for one or for multiple devices. 

To invoke the account services, the user may go to a Web site where he can register his devices to 
his account. Hence when the device ID comes up, the server knows which account permissions to 
retrieve. 

Figure 3 shows a sin^lified flow diagram of the process of the novel art of this disclosure. In step 
301, a device is set on the table section. In step 302, the presence of the device is detected. In step 303 
the ID is obtained from the device, as described above. In step 304, that ID is sent to the server and is 
looked up to identify the user account Then in step 305, according to the account permissions, a record 
that OKs the usage and gives limits, rates, etc., is sent back and received. In step 306, the power and/or 
network restrictions for an unauthorized user are lifted, and the user is free to use power and networking 
services provided by his account for his device. 

The structure of die database is not described here in detail, but no special technique is required. It 
is well known in the art how to design databases that can look up, for exan?)le, an ID tiiat is associated 
with an account and can obtain account-related information. 

It is clear tiiat many modifications and variations of this embodiment may be made by one skilled in 
the art without departing from the spirit of the novelty of the art of this disclosure. 

Appendix H 
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Modifying Surfaces of Devices to Integrate Them 
Into Wireless Charging Systems 



CIP MW 005 and 006 (inductive) 

Inventor Tal Dayan, Ofer Goren, Pandurangan Ramakrishnan, Dan Kikinis 
6041.P008Z 

Co-pending provisional applications MW 006, MW 007 are incorporated by reference. 



Background 

Very often an existing portable device needs to be upgraded to support wireless power. However, 
gluing contacts on the outside may not always be suitable, for various reasons. For one reason, the 
contacts maybe torn off easily from a device such as, for example, a notebook computer, which is 
pushed in and pulled out of a carrying case frequently, where the contacts may easily catch on the zipper, 
etc. For yet another reason, some devices may have a pronounced curve to their external plastic surfaces, 
which may reduce that abiUty to make a proper connection or easy gluing of an add-on solution. [2:00] 

[2:40]Figure 1 shows an example in current art of a cell phone 100 that has a removable battery 
pack 1 1 1 . The battery pack is attached to the outside enclosure of the phone, as shown by dotted line 
101. The battery pack has a latch 1 12 that hooks into a slot 102 on the cell phone to facilitate removal of 
flie pack and attachment of the pack to the phone. Typically, such a battery pack has at least two 
contacts, shown here as contacts 1 1 3 a-n on the pack, that match with a set of contacts 1 03 a-n on the 
phone when the battery pack is attached to the phone, as suggested by arrow 120. [3:30] 

[3:30]Figure 2 shows a similar system, but of the type where the battery and its enclosure are two 
separate parts. Again, the position of die battery when attached to the phone is shown by dotted line 
lOlinthe outhne of the phone 100. However, in this example, the battery 211 with contacts 113 a-n is 
separate from die battery cover 221, which has a latch 212. The cover has to be put on after the battery is 
properly situated and connected. Depending on the system, the battery, rather than just having contacts, 
may have a short cable (not shown) with connectors that plug into a connector on the phone to secure the 
contacts. After the battery contacts are plugged into the phone contacts, then tiie cover 221 is put on over 
battery 211 in «7m in phone 100. [4:33] 

[2:00]What is clearly needed is a system wherein a battery pack, for example, or an enclosure of a 
battery pack, or an enclosure of a device may be replaced by one that has integrated contacts, thus 
avoiding the problems or providing a solution to the problems that would arise out of gluing on 
additional contacts. Furthermore, such or further additional contacts may be designed to allow powering 
of a second device in addition to the original, primary device. [2:40] 
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Description of the Embodiment 

[4:36]Figure 3 shows a phone of the style shown in Figure 1, but with multiple alternatives of the 
novel art of this disclosure. For example, battery pack 1 1 lb has been changed to contain an active area 
320, as described in previous co-pending applications. Pack 1 1 lb shows the battery pack flipped upside 
down, so now the contacts 313a and 313b are visible, as well as a dotted line that indicates the control 
circuitry 314 that has been added inside the battery pack. Even though the example discussed is a cell 
phone, essentially the same applies for all kinds of portable electronic, including, but not limited to cell 
phones, notebooks, PDA's, still and video cameras, portable video and audio players, any hybrid 
combinations and other mobile, not yet conceived devices etc. 

Often battery packs akeady contain some circuitry, so rather than a separate add-on, additional new 
circuitry could be simply integrated into tiie internal circuitry of the battery pack, such as in area 320. 
Therefore, the phone would not "see" any change in its electrical capabilities. Some batteries in current 
art already have external contacts that allow the battery to be charged from the outside while the phone 
is, for example, in a cradle in a car or on a desktop. Those external contacts could be used for the 
activities of the novel art of this disclosure as well by extending the contact sizes to match the 
requirements of the upgraded systenx 

Those additional shell parts, batteries, contact sets and wires may be sold as upgrades, much like 
faceplates for phones are sold today in retail stores, often as an after market module. In some cases 
however, the changes, upgrades and additions may pertain .to other subsets of a system tiian just shell or 
battery, including but not Innited to memory card, CD player, other attachable peripherals etc. 

Additionally, on the phone body 100 itself the top portion of the cover may be removed and 
replaced with a cover that has integrated contacts such as contacts 323a and 323b. Circuitry 314 could 
be hidden under contact 323b, and a connection to the phone 100 could be established through wires 324 
and 325. Similar replacements are made today for purposes of cosmetic upgrades to cell phones. For 
exan^le, in many cell phones the face plate can be changed, and for some ceU phones, kits are available 
to add lighting effects to such a cosmetic cover, including a wire that is inserted between tfie phone and 
die battery to power die LEDs that generate the lighting effects. Wire 325 may be connected in a similar 
way to interfece between die phone 100 and die battery 1 1 lb. If such modification are introduced, die 
cover could in some cases for example, have contacts diat allow a second phone or other, similar device 
to be powered while the primary battery is charged. [7:25] 

Figure 4 shows an approach for a battery pack that has a separate cover, as previously shown in 
Figure 2. The novel art is similar to that described for Figure 3, above; however, because the batteries in 
diis situation often have wires, the battery may be, for example, plugged into circuitry 314, which is 
contained in battery cover 221b (221b from the odier view). That circuitry would dienhave a wire 430 
that connects to the phone instead of a wire or wires from the battery (not shown). In odier cases where 
die battery doesn't have its own wire, a wire may be inserted between the battery and the phone to 
properly connect and be able to charge the battery and power the phone. [8:25] 



Figure 5 shows anotiier approach, for a notebook con^uter. it is a fiulher elaboration of die case 
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discussed above, where contacts are added to the case or shell, allowing a second device to be charged 
and or powered. In this exan^le, notebook 501 typically has a base side 503 and a lid 502 that can be 
flipped up. It stands on active surface 500, which is connected via cable 520 to power supply 521, which 
in turn is connected through wire 522 to main ac power. On the top of lid 502, the outer covering has 
been replaced to contain an active area 510, as described in previous co-pending applications, where 
devices such as a couple of cell phones, PDAs, or otiier, similar devices may be charged. The control 
circuitry may be included in the device, such as the notebook, or in other cases, the contacts offered may 
just be a pass thra, and control comes from the main control unit of the main pad, surface etc. 

As discussed earlier «note to attorney: in previous apps)» other methods than direct contact may 
be used, such as the other wire free charging methods (induction, RF, capacitive etc) , and those 
components may be integrated in a similar analogous manner into replacement shells etc. 

When replacing the battery and or the shell or components thereof, mechanical changes to the 
original design may be made. For example, the new battery can be larger to contam room for necessary 
electronics, elongated to touch an existing power ii^ut contactor or fhc shell may have a different sh^e 
(e.g. flat) than the original. 
Appendix I 

Enhanced Contact Systems for Surfaces and Devices 

CIP MW 008 

Inventors: Tal Dayan, Ofer Goren, Pandurangan-Ramakrishnan, Dan Kikinis 
6041JP009Z 

Background 

The system discussed in co-pending application titled "MODIFYING SURFACES OF DEVICES 
TO INTEGRATE THEM INTO WIRELESS CHARGING SYSTEMS", Attomey Docket No. 
604LP008Z, filed 09/17/2002, and the co-pending applications referenced therein requires in some cases 
fliat the contacts on the device and its corresponding surfece must have a satisfactory contact. In 
particular, if a device has more than fliree legs there is, at least theoretically, tiie chance that one of the 
legs may not touch. If said non-contactmg leg is a contact leg, tfie non-contact may likely result in a 
malfunction of the system. 

What is clearly needed is a system witii a mechanism that hy spring-loading or other means allows 
the contacts to have additional fireedom of movement to improve the chances of proper contact between 
the leg and the matching area on the corresponding surface. 

Description of the Embodiment 

Figure 1 shows the bottom of a device 100, which could, for example, be a PDA or notebook. The 
bottom case sheU 1 10 of device 100 has standard rubber feet 101a and 101b. It has also two special 
contact feet 102a and 102b. A cross section AA of a standard rubber foot 101b is shown in more detail 
in Figure 2, and a cross section BB of the enhanced foot according to the novel art of this disclosure is 
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shown in Figure 3. It is important to the novel art of this disclosure that feet 102a and 102b have 
additional freedom in their range of motion so they can move forward and backward as indicated by 
motion arrow 1 14, left and right as indicated by motion arrow 1 13, and vertically as indicated by motion 
arrow 1 1 2. The range of motion indicated by motion arrow 1 12 is the most important, to guarantee that 
all four legs, and in particular contact legs 102a and 102b, properly contact the required areas of the 
corresponding surface. 

In some cases, a unit may, as shown in Figure 8, use only two feet (both conductive), as shown in Figure 
8a and Figure 8b, or tliree feet (at least two of which are conductive), as shown in Figure 8c, such that the 
two conductive feet (indicated by shading in the outhne of the feet in Figure 8c) are guaranteed to touch 
the surface, eliminating the need for flexibility in the z axis. 

Figure 2 shows the cross section AA of a standard rubber foot 101b. Typically a holding fomi or 
shape is molded into the shell 1 10. A rubber foot cutout in a matching format 101b is inserted and 
typically secured with glue (not shown). In some designs other methods of securing the foot to the shell 
may be employed, such as pins, screws, stakes, wedges, notches, etc. 

Figure 3 shows a cross section BB of foot 102a, with motion arrows 1 12, 1 13, and 1 14 showing the 
range of motioa It is inqjortant to the novel art of this disclosure that bottom sheU 110 has a holding 
shape 316 molded to it Conductive foot material fomis a disk 302, which in this example is held back 
by a bolt 301 and is spring-loaded by spring 303. In other designs, a foam material, for exanq)Ie, may be 
used instead of a spring. This arrangement allows the required freedom of range of motion indicated by 
arrows 112, 113, and 114. A gap 314 between the conductive foot 302 and the retainer ring 316 (holding 
shape) provides space for horizontal range of motion in all directions; while the spring extension 303 
provides space for the required vertical range of motion by pushing the bolt head 301 into the device. 
Also important is wire 315, which connects to bolt 301 and deUvers the electricity to the circuitry inside 
the device (not shown). 

Various modifications to the details of this design may be made; for exan^le, multiple springs may 
be used instead of one spring, or multiple bolts may be used instead of one bolt. Also, the shape of tiie 
foot may be triangular, square, elliptic, or any otiier shape, instead of just round. 

Figure 4 shows an enhanced method for low-cost manufacturing of the conductive pad. A small 
section 400 has four contacts. The pad, depending on its design, may have multiple sections, each with 
multiple contacts. These contacts may be stamped from a sheet of slightly springy steel 400. There is a 
cross-connect 401 between title rows and the rows 402a, 402b, etc. In each row is a number of contacts, 
such as 410al, 410a2, etc., and 410bl, 410b2, etc. Depending on the size of tiie total pad, there may be a 
more, even many more, sections 400, and each section may have its own set of connected contacts, 
where as neighboring sections are isolated from one anottier and connect to tiie controller as described in 
the earlier applications. 

In otiier cases, tiie sheet metal may have many other shapes, such as, for example, stamped bumps 
instead of raised flaps. Also, it may be made of separate pins or rivets that are inserted into tiie metal 
sheet, as long as parts of tiie metal are exposed in tiie top layer or protrude from it In yet other cases, tiie 
sheet metal may be molded into the plastic or tiie plastic may be molded separately and tiien the metal 
contacts may be inserted into the plastic. Also, tiie exposed metal contacts may form an aestiietic pattern. 
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have any of various different sizes and shapes, etc. 

Figure 5 shows a side view of the same stainless steel sheet section 400. Cross-connect 401 is at 
the end and members 402 a-n (all one behind another) are going across, and contacts 410 a-nl, 410 a-n2, 
etc., are distributed along. Since all contacts in a section line up, they can not be seen individually. 

Figure 6 shows a small section with one contact of the sheet 400 in a mold. Cross member 402 a-n 
rests on distance pins 610 a-n, which are strategically placed throughout the mold. Spring contacts 410 
a-n #l-n touch the upper side of the mold at contact points 61 1 a-n #l-n. Depending on the design, there 
may be a slight cavity, which will result in a slight protrusion of the contact after the injection is finished. 

Cavity 620 is then injected with a specified material. According to the design specifications, the 
material may be slightly rubbery or somewhat flexible, and it may vary in colors and textures. Cross 
section 601 is the mold top and cross-section 602 is the mold bottom. 

Figure 7 shows the resulting pad 720. The thickness of pad 720 matches the opening of the cavity 
620 in Figure 6. Surfaces 410 a-n #l-n protrade on the top side, thus allowing for connection with feet 
of devices as discussed earlier. 

Not shown, for reasons of sin^licity and clarity, is the wiring that connects each section of spring 
steel iosert to tihe controller and power supply of the device, as discussed in previous co-pending 
applications. Depending on the niunber of contact zones, multiple wires may be embedded in the mold, 
and the mold may have provisions for holding said wires in place during the injection process. In some 
cases the wiring may be done by having an extended steel firame, similar to the lead firame used in the 
manufacturing of integrated circuits, rather than attaching wires individually. All the wires carried by 
those extended lead firames could then terminate at one connector at the side of the finished pad, and 
could there be connected to a controller and/or a power supply, as described earlier. 

Typically the spring metal sheets could be loaded into the mold either manually or automatically. 
They would then be secured in a certain position with pins such as 6 1 0 a-n. Those pins may have 
additional features, such a protruding smaller pin fitting into a hole in the spring sheet, to ensure 
absolute, precise positioning. Additional pins may be provided to hold wiring down while the plastic 
flows into the mold. 

It is clear that many modifications and variations of this embodiment may be made by one skilled in 
the art without departing firom the spirit of the novel art of tins disclosure. 

Hie cost advantage of this design is that standing the steel contacts should result in lower 
manufacturing costs. 

^pendix J 

Small Geometry Pads and System for Wireless Power Supply 



Inventors Tal Dayan, Dan Kikinis, Ofer Goren, Pandurangan Ramakrishnan 
MW012 
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Background 

Although the system described in previous co-pending provisional application titled "Enhanced 
Contact Systems For Surfaces And Devices" filed 09/25/2002, Attorney Docket No. 6041.P009z, 
application no. 60/413,791, of which this disclosure is related, is very useful, sometimes only certain 
aspects of its novel art are required in a low-end, limited-usage application. In particular, for very 
inexpensive, low-end devices, it may be wasteful to integrate a full system into the basic product. 

What is clearly needed in such cases is a simplified, basic pad that allows the user to start with a 
low-cost minimirai solution, but also allows system upgrades at a later time. 

Description of the Embodiment 

Figure 1 shows a mobile electronic device, such as a mobile telephone 110. It has two contact zones 
111a and 1 1 lb, as described in the previous co-pending applications. Instead of a full pad witii many 
zones, in this case the system has only a small pad 100 with only two contact zones, 121a and 121b. 
Power simply 123 may be a very basic power supply, or even the standard power supply of current art 
that is sold with the device 1 10. It may have only limited capabilities or even only capabilities to operate 
that one single device. In some cases, such a small pad can be integrated. in a larger equipment such as 
car dashboard, furniture, treadmills, etc. 

The user singly puts the phone 1 10 down onto pad 100, thus establishing an electrical circuit. 

Figure 2 shows the phone 1 10 on pad 100. It is clearly visible that phone contacts 1 1 la and 1 1 lb 
are aligned with pad contacts 121a and 12ib. The angle omega 222 between device main axis and the 
pad main axis does not have to be exactly zero degrees. Omega 222 may be 10 degrees, 20 degrees, or 
even as great as 45 degrees. In some cases, it can also be rotated by 180 degrees in addition to die slight 
angles mentioned above. 

In some cases, pad 100 may be boimded by a small frame (not shown) to limit the range of omega 
222. That frame may have an opening to acconmiodate protruding features that are characteristics of the 
device, such as the antenna, so that placing the device in the frame with the protnidmg features in the 
corresponding opening would also restrict the omega 222, without, at the same time, requiring precise 
insertion, as would typically be required vdien a device such as phone 1 10 is inserted into a charging 
cradle (not shown) of the type used in current art 

Figure 3 shows anodier embodiment of the novel art of this disclosure. Phone 310 may have two or 
three contacts 311a, 311b, and, optionally, 311b . Circular pad 300 has a center contact zone 321a, an 
outer contact ring 321b, and a no-contact zone 321c, which lies between zones 321a and 321b. Pad 300 
is connected by wire 322 to power supply 323 (may be the same as power supply 123), which in turn 
plugs in to main ac power sovuce 324. 

As shown in Figure 4, in most cases, the phone 310 may be casually set down onto pad 300. Due to 
Ihe circular nature this embodiment, fliere is no limit to the omega 422 of alignment of the phone with 
the pad. Pad 300 may in some cases have a raised edge at its outer perimeter to force the phone into 
correct contact with the pad; however, there may be a gap of a few millimeters (a quarter-inch to a half- 
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inch) allowing convenient, sloppy application, rather than requiring precise positioning, as is generally 
required with insertion of a device into a power connector or cradle in current art. 

In some cases, due to the small nature of these pads, a plastic clip-on or slip-on cover (not shown) 
may be used that has openings for the contact pads, allowing the user to customize the look and possibly 
the feel of the pad. Options could include different colors, flags, transparency, mbbery or fuzzy coatings, 
etc. 

In some cases even additional Hghting effects (not shown) may be offered, such as blue pulsing 
during charge, low-level blue when trickle charging, red flashing when mis-connected, etc. 
Alternatively, the light color could change to indicate the level of charge, much as some a fuel gauges 
indicate the fuel level, starting with red or orange ("empty") and thence progressing to yellow, green and 
finally blue (everything is "cool"). In some cases the lighting effects and other functions may be added 
by the user as a plug-in option into an existiug, basic passive pad. 

Further, many modifications and/or additions may be made without departing from ttie spirit of the 
invention. For cxmsple, in many cases, typically, a power supply may have a current limit or other 
protection mechanism, so the pad may be con^letely passive, to satisfy safety requirements. 

' Further, in some cases, because a device may have a dc/dc regulator able to accept a wide range of 
voltages, no issues would occur if there were no exact match. In yet other cases, devices may have a 
protection mechanism that would pass the power to the device only when the voltage and current are in 
range, as described earlier in previous applications. In yet other cases, a device may include an 
automatic polarity routing (e.g., active or passive rectifier bridge). The attached appendices A, B, C, D, 
E, F, G, H, and I are. incorporated herein by reference. 
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Application for Provisional Patent 



PCT/US2003/033375 



CONDUCTIVE COUPLER WITH THREE DEGREES OF FREEDOM 
Inventors: Ofer Goran, Tal Dayan, and Elliott Stein 



CROSS-REFERENCES TO RELATED APPLICATl ONS: TBD 



BACKGROUND & FIELD OF INVENTION: 

Currently, a variety of mobile and portable devices, including laptop and portable 
romputers, mobile telephones, pagers, personal digital assistants and other electronic 
levices must be connected to external electrical power sources that provide electrical 
DOwer to the devices themselves, or, to recharge internal batteries of such devices, 
lamely re-chargers. Access to these pov^er sources, typically a plug-in cable, restrict the 
ocations and mobility of such devices. 

What is clearly needed is a better way to solve these problems by providing a 
)ower source that allows random placement and movement of the device without 
equiring plugging in a cable, cradle etc.. 

The field of the invention is that of power supplies and re-chargers 
nierconnections for portable or mobile devices. 

DESCRIPTION OF THE INVENTION: 

The invention describes an electrical coupling system ("CS*') that allows the 
:]osing of an electrical circuit between two bodies, each with a surface that contains an 
:lectrical conductive area. The CS provides three degrees of freedom between the two 
urfaces, two as a linear movement or offset in the X and Y axis of a plane essentially co- 
)lanar to the larger of the bodies, and the third is a rotation around the Z axis 
)eipendicular to that plane. Figure 1 shows a simplified isometric view of a CS 
:onsisting out of the conductive are marked "BASE" in the base unit, that is typically 
lationary, and a second conductive area marked "Adapter". Also shovm for orientation 
s the above mentioned coordinate system, and wires marked "wires (adapter side)" and 
Svires (base side)" respectively. Those conductive areas may either be attached to the 
)odies, or in a preferably integrated into the body structure. This allows a circuit to be 
:losed, with out requiring alignment, as is typically required by connectors, cradles etc. 
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In one instance, the Coupler may be used to power a laptop computers or other 
Devices that are placed freely on an energizing desktop or other surface forming the base. 
The desk or surface acts as one side of the coupler and the bottom of the Device acts as 
the second side. A power supply is connected to the active part of the desk or surface 
(such as a desk pad. v^'riling pad etc.) and can close an electrical circuit with the active 
area of the device placed upon, allowing a charging circuit of the Device independent of 
the position and orientation or angle of the Device. 

The CS is made of two surfaces, and each of the surfaces having at least two 
contacts. For convenience the stationary surface will be referred to as the "Base" and to 
the other as the "Adapter" but this choice of wording is arbitrary and does not imply any 
preferred embodiment or limit the possible embodiments of the present invention. 

AVhen the two surfaces are put together (typically the adapter on top of the base, 
their relative position can be expressed as a tuple of three numbers <X, Y, G> called the 
•relative placement' or "Placement" in short. The X and Y values denote the linear 
displacement between the centers of the nvo surfaces in the X and Y axis respectively. 
The G value denotes the relative radial angle in degrees between the two surfaces as 
projected on the X,Y plane with some arbitrary relative rotation considered to be of zero 
degrees. 

A Placement is said to be ^supported' or 'active' by an embodiment of the present 
invention if a closed electrical circuit can be formed between the Base and the Adapter 
through the contacts of the Base and the Adapter. In a preferred embodiment, the set of 
active Placement forms a continuous range without gaps but this characteristic depends 
on the application in which each embodiment is used. 

Fig- 2 shows a simplified view of an adapter placed on a base, forming a CS t The 
Base and the Adapter surfaces each has at least tvvo contacts whose count, sizes, shapes 
and spacing and anrangement are determined such that in each Placement that is the 
active range of the coupler, there is at least one pair of contacts Al and A2 of the Base 
and at least one pair of contacts Bl and B2 of the Adapter such that 

1 . Contact Al of the Base touches contact Bl of the Adapter; 

2. Contact A2 of the Base touch contact B2 of the Adapter; 

3. The contacts of the Base and the Adapter do not form a short circuit between Al 
and A2. 

A careful review of these conditions shows that when these conditions are met, a two- 
wire electric circuit can be formed between the Base and the Adapter using contacts Al- 
Bl as one lead and contacts A2-B2 and the other lead. 

The routing of the current to the proper pair of contacts for each Placement can be 
done in many ways. In some embodiment, a sensing circuit detect a signal that is 
asserted by the Adapters to the Base contacts it touches and use this information to 
activate that Base contacts. In other embodiment the current can be redirected to the 
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proper contacts by sensing the relative position of the two surfaces and using a predefined 
formula to determine which Base contacts to activate. In other embodiment, the Base can 
switch the power to a sequence of pairs of Base contacts until it senses the proper circuit 
is closed with the device. In other embodiment, the current routing can be done by 
mechanical switches that are activated by the surfaces based on their relative location. In 
yet other cases a spacing pattern can be selected, by which due to the distance of the 
contacts on the adapter and on the base, always a correct correlation can be guaranteed, 
by using a checker board style pattern for the base, e.g. Fig. 2. Also shows a "power 
source" connected to the base, without showing the above mentioned switching 
mechanisms for simplicity. 

Fig. 3 shows an example of how a CS for a notebook might be implemented. 

In this case the Coupler provides a wide range of movement in the X and Y directions 
and a 360 degrees freedom of rotation around the Z axis. The Base is the top surface of a 
desktop, the Adaptor is built in into a notebook, and the Adapter contacts are mounted on 
the bottom surface of notebook. They could be built in some cases, or an actual adapter 
pad with contact areas may be attached to the bottom side of a regular notebook and a 
wire may connect the notebook's regular charging port. The Base contacts in this 
embodiment are arranged as an array of circle of radius R with horizontal and vertical 
spacing of D between any two adjacent contacts. 

The Adapter in this example uses only two contacts, each is a circle of radius 
(R+D/2)*SQRT(2) and with a spacing of at least 2R. 

A close examination of the design shows that in this embodiment, when the notebook 
is placed on the desktop at an arbitrary location and angle, rwo Base contacts Al and A2 
lhat satisiy the three conditions above can always be found. These two contacts can be 
used to close a circuit with the notebook through the nvo notebook contacts. It is clear 
that other spacing and contact sizes and placements may be used. For example, rather 
than just rows and columns, the base may have a honey-comb style interleaving 
arrangement, or long linear contacts etc. 

Again, for help of understanding a "load" symbolizes the electric aspects of the 
notebook, and the "power source" that of a supply, which may be in some cases 
considerably more complex. 

Figure 4 shows an example, in which the CS is simplified by eliminating the need to 
perfoim dynamic power switching to the Base contacts at the expense of providing a 
more limited active range of positions and rotational angles. The Base uses two large 
rectangular pads and the Base use rwo smaller round pads. This arrangement allows 
limited linear movement in the X and Y axis and limited rotational movement around the 
Z axis. 
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CLAIMS: 



LA system for improving the connection between a mobile device and a powder charger 
unit, consisting of a rwo substantially planar surfaces, each of those surfaces containing at 
least XVi'o contacts, wherein for closing the electric circuit all that is required is to set on 
surface in contact with the other without accurate alignment. 

2. A method for improving the connection between a mobile device and a power charger 
unit, consisting of a nvo substantially planar surfaces, each of those surfaces containing at 
least tAvo contacts, wherein for closing the electric circuit all that is required is i) to set on 
surface in contact with the other without accurate alignment. 
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Application for Provisional Patent 



AUTOMATIC AND ADAPTIVE POWER SUPPLY 
Inventors: Ofer Goren, Tal Dayan, and Elliott Stein 

CROSS-REFERENCES TO RELATED APPLICATIONS: Application No. 

]0/ filed 03/01/2002 titled COUPLER WITH THREE DEGREES OF 

FREEDOM. 

BACKGROUND FIELD OF INVENTION: 

Currently, a variety of mobile and portable devices, including laptop and portable 
compuiers, mobile telephones, pagers, personal digital assistants and other electronic 
devices must be connected to external electrical power sources that provide electrical 
power to the devices themselves, or, to recharge internal batteries of such devices, 
namely re-chargers. Access to these power sources, typically a plug-in cable, restrict the 
locations and mobility of such devices. 

Known to the inventor is copending application titled ^'CONDUCTIVE 
COUPLER WITH THREE DEGREES OF FREEDOM " describing a multi-contact 
coupling system. 

What is clearly needed is a power supply control unit that controls the electrical 
power provided to contacts of a power supply system or a coupling system respectively. 

The field of the invention is that of power supplies and re-chargers for portable 
and mobile devices. 

Description of the preferred embodiment 

In order to control power application to a multi-contact coupling system, 
preferably in the idle state, the contacts of the power supply are not energized. When a 
load is connected to the power contacts, a sensing unit in the power supply detects that 
load and switches the power to the contacts based on information and properties of the 
load, b one embodiment, the power is of a pre-defined voUage and polarity or frequency 
is engaged. In some cases, the power supply may sense various parameters such as 
operational status, identification, and power requirements from the load and perform 
authentication, authorization and compatibility checks and then provide power to 
appropriate contacts using the required voUage and polarity. In yet other cases, the power 
supply may be a surface with a plurality of exposed contacts and may power multiple 
loads, each connected to another set of contacts and each having a different voltage or 
character. In some cases, the apparatus will provide protection against short circuits and 
overioads when contacts of the power supply are connected and provide personal shock 
protection when touching exposed contacts when a valid load is not present. Fig 1 shows 
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a simplified diagrammaiical overview of such a system. The power supply unil receives 
iypkaWy powerlfrom a standard household current supply, but in some cases may also 
use other sources, such as generators, solar panels, batteries, fuel cells, each separately or 
in any combination. On the other side, a multitude of contacts are shown as known to the 
inventor to exist in a Coupling System (CS). In the current art, the contacts of a power 
supply provide voltage in a preset voltage, frequency and polarity, independent on the 
actual load attached to it. In the present invention, the power supply detects when, where 
and how the load is connected to the power contacts, and may sense information such as 
identification, product t>pe, manufacture, polarity power requirements, and other 
parameters and properties of the load and the connection, and uses this information to 
connect the power to the powered device thus, yielding several new benefits such as the 
ability to perform authentication and compatibility checks before providing the power, 
adapting the voltage and polarity to the needs of the specific load, improving safety by 
avoiding exposed power connectors when no load is attached and the ability to power 
plurality of loads' at the same time, each connected to an arbitrary set of contacts and 
receives a different voltage. This exchange or negotiation is symbolized by the arrows at 
the bottom of fig 1 . labeled "ID, Status, Info" for the information provided by the device, 
and "power" for the resulting power applied to the correct set of contacts of the CS. 

Fig. 2 shows a simplified over\'iew, where for simplicity only the connected pair 
of the multitude is shown. It is clear to the artisan in the field, that more contacts can be 
managed, by first scanning for the presence of a device using more switches, and that 
those may be combined or may be separate fi-om the polarity and voltage switches. 
Further advanced semi-conductors may be used, rather than simple mechanical or relay 
type switches, as indicated her for simplicity. The voltage and the polarity of the voltage 
are adjusted automatically to match the needs of the load. 

When the nvo contacts of the load are connected to the two eontaets of the power 
supply respectively, the sensing unit of the power supply detects the unique identifier of 
the unit ("ID") of the load through the connections and uses this ID to determine the 
voltage and current requirements of the load and the polarity in which it is to be 
connected. If the voltage and the current requirements are in the range supported by the 
power supply, the sensfng unit sends a signal to the switch unit to power source in the 
right polarity and sends a signal to the power source to set the required voltage. This 
sensing is done by applying a minimal, non destructive sensing voltage or pattern, and 
observing responses of the ID element. That ID element may be as simple as a resistor, 
being read with a very low voltage below the activation of the normally non-linear 
response of the device load. In some cases it may be a diode, or a resistor and a diode in 
any combination. In yet other cases, a digital ID may be used, and read, with a voltage . 
that is below the active region of the load. 

When the load is disconnected from the contacts, the sensing unit detects that the 
device bearing the ID is not connected to the power supply and tums off the switch unit, 
thereby disconnecting the power from the contacts. 
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Fig. 3 shows now a simplified system with multiple contacts, as shortly discussed 
above. It can provide power in two predefined voltage levels (VI, V2), and can power 
multiple devices in arbitrary combination of the two voltages requirements while 
auiomalically adapting the power polarity for each device. 

The power supply contains two power sources, one of voltage VI and one of 
voltage V2. When the sensing unit detects that identification unit idl is connected 
benveen power contacts Cl(+) and C3(-) and activate the switches of contacts CI and C2 
to connect CI to the (+) side of power source VI and connect C2 to the (-) side of power 
source Vl. In a similar way, the load L2 is connected to the voltage source V2 in the 
correct polarity through power contacts C2 and C6. 

The sensing unit will typically be using a micro controller and some adaptation 
circuitry, including resistors, diodes, capacitors and possibly active components as well. 
Also, not shown are the supply to the sensing unit itself. As mentioned above, the control 
switches may be solid state or relays etc. 



CLAIMS: 



1. A power provisioning system, having a power supply with two or more electrical 
contacts, further including in the power supply a sensing unit connected within the power 
supply and a control unit, also connected within the power supply, and a load, with rwo 
or more electrical contacts and an identification element, connecting to the electrical 
contacts of the power supply, such that, when the of contacts of the load touch contacts of 
the power supply, the sensing unit senses that touching and instructs the control unit to 
provide power to some of the contacts of the Power Supply, 

2. A method for power provisioning, having a power supply with two or more 
electrical contacts, further including in the power supply a sensing unit connected within 
the power supply and a control unit, also connected within the power supply, and a load, 
with two or more electrical contacts and an identification element, connecting to the 
electrical contacts of the power supply, wherein, upon the of contacts of the load touch 
contacts of the power supply, i) the sensing unit senses that touching and ii) instructs the 
control unit to provide power to some of the contacts of the Power Supply. 
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AppHcntion for Provisional Patent 



WIRELESS ADAPTIVE POWER PROVISIONING SYSTEM FOR SMALL 
DEVICES 



Inventors: Tal Dayan, Ofer Goren, Elliott Stein, and Dan Kikinis 

CROSS-REFERENCES TO RELATED APPLICATIONS: Application 10/ 

filed 03/01/2002 titled COUPLER WITH THREE DEGREES OF FREEDOM and 

application 10/ filed 03/01/2002 titled AUTOMATIC AND ADAPTIVE 

POWER SUPPLY 



BACKGROUND HELD OF INVENTION: 

Currently, a variety of mobile and portable devices, including laptop and portable 
computers, mobile telephones, pagers, personal digital assistants and other' electronic 
devices must be connected to external electrical power sources that provide electrical 
power to the devices themselves, or, to recharge internal batteries of such devices, 
namely re-chargers. Access to these power sources, topically a plug-in cable, restrict the 
locations and mobility of such devices. 

Known to the inventor is copending application titled "CONDUCTIVE 
COUPLER WITH THREE DEGREES OF FREEDOM" describing a multi-contact 
coupling system and application titled "AN AUTOMATIC AND ADAPTIVE POWER 
SUPPLY" describing a multi contact smart power supply. 

What is clearly needed is a better way to allow portable devices to be charged 
without requiring plugging in a cable, cradle etc. that would inhibit their use to some 
degree while charging. 

The field of the invention is that of power supplies and re-chargers for portable 
and mobile devices. 

Description of the preferred embodiment 

Connecting 

The invention describes an electrical coupling system ("CS") that allows the closing 
of an electrical circuit benveen two bodies, each with a surface that contains an electrical 
conductive area. The CS provides three degrees of freedom between the two surfaces, 
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two as a linear movement or offset in the X and Y axis of a plane essentially co-planar to 
the larger of the bodies, and the third is a rotation around the Z axis perpendicular to that 
plane. Figure 1 shows a simplified isometric view of a CS consisting out of the 
conductive are marked "BASE" in the base unit, that is t>TDically stationary, and a second 
conductive area marked "Adapter". Also shown for orientation is the above mentioned 
coordinate system, and wires marked "wires (adapter side)" and "wires (base side)" 
respectively. Those conductive areas may either be attached to the bodies, or in a 
preferably integrated into the body structure. This allows a circuit to be closed, with out 
requiring alignment, as is typically required by connectors, cradles etc. 



In one instance, the Coupler may be used to power a laptop computers or other 
Devices that are placed freely on an energizing desktop or other surface forming the base. 
The desk or surface acts as one side of the coupler and the bottom of the Device acts as 
the second side. A power supply is connected to the active part of the desk or surface 
(such as a desk pad, writing pad etc.) and can close an electrical circuit with the active 
area of the device placed upon, allowing a charging circuit of the Device independent of 
the position and orientation or angle of the Device. 



The CS is made of two surfaces, and each of the surfaces having at least two contacts. 
For convenience the stationary surface will be refeired to as the "Base" and to the other 
as the "Adapter" but this choice of wording is arbitrary and does not imply any preferred 
embodiment or limit the possible embodiments of the present invention. 

When the two surfaces are put together (typically the adapter on top of the base, their 
relative position can be expressed as a tuple of three numbers <X, Y, G> called the 
'relative placement' or "Placement" in short. The X and Y values denote the linear 
displacement between the centers of the two surfaces in the X and Y axis respectively. 
The G value denotes the relative radial angle in degrees between the two surfaces as 
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projected on the X,Y plane with some arbitrary relative rotation considered to be of zero 
degrees. 

A Placement is said to be 'supported' or 'active' by an embodiment of the present 
invention if a closed elecirical circuit can be formed between the Base and the Adapter 
through the contacts of the Base and the Adapter. In a preferred embodiment, the set of 
active Placement forms a continuous range without gaps but this characteristic depends 
on the application in which each embodiment is used. 

Fig. 2 shows a simplified view of an adapter placed on a base, forming a CS. The 
Base and the Adapter surfaces each has at least two contacts whose count, sizes, shapes 
and spacing and arrangement are determined such that in each Placement that is the 
active range of the coupler, there is at least one pair of contacts Al and A2 of the Base 
and at least one pair of contacts Bl and B2 of the Adapter such that 

1 . Contact Al of the Base touches contact B 1 of the Adapter; 

2. Contact A2 of the Base touch contact B2 of the Adapter; 

3. The contacts of the Base and the Adapter do not form a short circuit between Al 
and A2. 

A careful review of these conditions shows that when these conditions are met, a two- 
wire electric circuit can be formed between the Base and the Adapter using contacts Al- 
Bl as one lead and contacts A2tB2 and the other lead. 

The routing of the current to the proper pair of contacts for each Placement can be 
done in many ways. In some embodiment, a sensing circuit detect a signal that is 
asserted by the Adapters to the Base contacts it touches and use this information to 
activate that Base contacts. In other embodiment the current can be redirected to the 
proper contacts by sensing the relative position of the two surfaces and using a predefined 
formula to determine which Base contacts to activate. In other embodiment, the Base can 
switch the power to a sequence of pairs of Base contacts until it senses the proper circuit 
is closed with the device, hi other embodiment, the current routing can be done by 
mechanical switches that are activated by the surfaces based on their relative location. In 
yet other cases a spacing pattern can be selected, by which due to the distance of the 
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contacts on the adapter and on the base, always a correct correlation can be guaranteed, 
by using a checker board style pattern for the base, e.g. Fig. 2. (only array shown) Also 
shows a "power source" connected to the base, without showing the above mentioned 
switching mechanisms for simplicity. 

Fig. 3 shows an example of how a CS for a notebook might be implemented. 

In this case the Coupler provides a wide range of movement in the X and Y directions 
and a 360 degrees freedom of rotation around the Z axis. The Base is the top surface of a 
desktop, the Adaptor is built in into a notebook, and the Adapter contacts are mounted on 
the bonom surface of notebook. They could be built in some cases, or an actual adapter 
pad with contact areas may be attached to the bottom side of a regular notebook and a 
wire may connect the notebook's regular charging port. The Base contacts in this 
embodiment are arranged as an array of circle of radius R with horizontal and vertical 
spacing of D between any two adjacent contacts. 

The Adapter in this example uses only two contacts, each is a circle of radius 
(R+D/2)*SQRT(2) and with a spacing of at least 2R. 

A close examination of the design shows that in this embodiment, when the notebook 
is placed on the desktop at an arbitrary location and angle, two Base contacts Al and A2 
that satisfy the three conditions above can always be found. These two contacts can be 
used to close a circuit with the notebook through the two notebook contacts. It is clear 
that other spacing and contact sizes and placements may be used. For example, rather 
than just rows and columns, the base may have a honey-comb style interleaving 
arrangement, or long linear contacts etc. 

Again, for help of understanding a "load" symbolizes the electric aspects of the 
notebook, and the "power source" that of a supply, which may be in some cases 
considerably more complex. 



Powering 
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Figure 4 shows an example, in which the CS is simplified by eliminating the need to 
perfomi d}'namic power switching to the Base contacts at the expense of providing a 
more limited active range of positions and rotational angles. The Base uses two large 
rectangular pads and the Base use two smaller round pads. This arrangement allows 
limited linear movement in the X and Y axis and limited rotational movement around the 
Z axis. 

In order to control power application to a multi-contact coupling system, preferably in 
the idle state, the contacts of the power supply are not energized. When a load is 
connected to the power contacts, a sensing unit in the power supply detects that load and 
switches the power to the contacts based on information and properties of the load. In 
one embodiment, the power is of a pre-defined voltage and polarity or fi-equency is 
engaged. In some cases, the power supply may sense various parameters such as 
operaiional status, identification, and power requirements from the load and perform 
autheniicaiion, authorization and compatibility checks and then provide power to 
appropriate contacts using the required voltage and polarity. In yet other cases, the power 
supply may be a surface with a plurality of exposed contacts and may power multiple 
loads, each connected to another set of contacts and each having a different voltage or 
character. In some cases, the apparatus will provide protection against short circuits and 
overloads when contacts of the power supply are connected and provide personal shock 
protection when touching exposed contacts when a valid load is not present. Fig 5 shows 
a simplified diagrammatical overview of such a system. The power supply unit receives 
t>T3ically power fi-om a standard household current supply, but in some cases may also 
use other sources, such as generators, solar panels, batteries, fuel cells, each separately or 
in any combination. On the other side, a multitude of contacts are shown as known to the 
inventor to exist in a Coupling System (CS). In the current art, the contacts of a power 
supply provide voltage in a preset voltage, frequency and polarity, independent on the 
actual load attached to it. In the present invention, the power supply detects when, where 
and how the load is connected to the power contacts, and may sense information such as 
identification, product type, manufacture, polarity power requirements, and other 
parameters and properties of the load and the connection, and uses this information to 
connect the power to the powered device thus, yielding several new benefits such as the 
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ability to perfonn autheniicaiion and compatibility checks before providing the power, 
adapting the voltage and polarity to the needs of the specific load, improving safety by 
avoiding exposed power connectors when no load is attached and the ability to power 
plurality of loads at the same time, each connected to an arbitrary set of contacts and 
receives a different voltage. This exchange or negotiation is symbolized by the arrows at 
the bottom of Fig 1. labeled "ID, Status, bifo" for the information provided by the device, 
and "power" for the resulting power applied to the correct set of contacts of the CS. 

Fig. 6 shows a simplified over\'iew, where for simplicity only the connected pair of 
the multitude is shown. It is clear to the artisan in the field, that more contacts can be 
managed, by first scanning for the presence of a device using more switches, and that 
those may be combined or may be separate from the polarity and voltage switches. 
Further advanced semi-conductors may be used, rather than simple mechanical or relay 
type switches, as indicated here for simplicity. The voltage and the polarity of the 
voltage are adjusted auiomaiically to match the needs of the load. 

When the nvo contacts of the load are connected to the two contacts of the power 
supply respectively, the sensing unit of the power supply detects the unique identifier of 
the unit ("E)") of the load through the connections and uses this JD to determine the 
voltage and current requirements of the load and the polarity in which it is to be 
connected. If the voltage and the current requirements are in the range supported by the 
power supply, the sensing unit sends a signal to the switch unit to power source in the 
right polarity and sends a signal to the power source to set the required voltage. This 
sensing is done by appl>nng a minimal, non destructive sensing voltage or pattern, and 
obser\'ing responses of the ID element. That ID element may be as simple as a resistor, 
being read with a very low voltage below the activation of the normally non-linear 
response of the device load. In some cases it may be a diode, or a resistor and a diode in 
any combination or any passive or active circuit, even inductors and capacitors can be 
used to convey presence and parameters to the base. In yet other cases, a digital ID may 
be used, and read, with a voltage that is below the active region of the load or, in some 
cases, the adapter can have intelligence to disconnect the load until it establish a 
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conneciion or gels power from the base, this may be useful for example for resistive 
loads. 

When the load is disconnected from the contacts, the sensing unit detects that the 
device bearing the ID is not connected to the power supply and turns off the switch unit, 
thereby disconnecting the power from the contacts. In some cases, the power base may 
disconnect on sense of the device current usage pattern. 

Fig. 7 shows now a simplified system with multiple contacts, as shortly discussed 
above. It can provide power in two predefined voltage levels (VI, V2), and can power 
multiple devices in arbitrary combination of the two voltages requirements while 
automatically adapting the power polarity for each device. It is clear to person skilled in 
the art, that rather than having a number of fixed voltage rails, for example rwo 
programmable rails may be used, and the parameters reported back from the ID device 
may help select the voltages. 

The power supply contains two power sources, one of voltage VI and one of voltage 
V2. When the sensing unit detects that identification unit idl is connected between 
power contacts Cl(+) and C3(-) and activate the switches of contacts CI and C2 to 
connect CI to the (+) side of power source VI and connect C2 to the (-) side of power 
source VI. In a similar way, the load L2 is connected to the voltage source V2 in the 
correct polarity through power contacts C2 and C6. 

The sensing unit will typically be using a micro controller and some adaptation 
circuitry, including resistors, diodes, capacitors and possibly active components as well. 
Also, not shown are the supply to the sensing unit itself. As mentioned above, the control 
switches may be solid state or relays etc. 

System 

Combining the above-described elements into a complete system allows the user to 
have more freedom when using a notebook computer, for example, at a desk or similar 
prepared type of environment, such as a home office, a hotelling situation in a corporate 
environment, or even at a kiosk in an airport or other public place. 
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Figure 8 shows a desk 801 on which a desk mat 800 is placed. The desk mat is built 
according to the descriptions mentioned above. In the future, in some cases such a desk 
mat may be integrated into a part of the desk surface, rather than being a separate mat, 
but for the near future it will be easier to replace regular desk mats with these conductive 
types of desk mats. 

Further, by using different. techniques, the appearance may be changed dramatically. 
For example, a conductive plastic may be applied in a thin layer on top of a metallic 
conductor interleaved with non conductive material suirounding both the conductive 
plastic and metal. In other cases, metallic areas may be silk-screened with color, leaving 
sufficient openings for contact. In yet other cases, acidic etching into the metal may 
creaie openings to deposit colored resin, similar to anodizing of aluminum. In yet Other 
cases, chrome-plated or nickel finished round metal spots may be embedded in a black 
rubber mat, for creative design. All these approaches can be used to make a desk mat 
product to be visually appealing to consumers, but essentially do not diverge from the 
invention disclosed here. 

Cabling system 803 is hidden away behind the desk through an opening and connects 
to a power supply unit 802 that contains both the power source itself and the sensing and 
switching capability as described above. Power cord 804 with power connector 805 
plugs into a regular household ac outlet, of the type available in normal homes and 
offices. 

Figure 9 shows one case, in which the Adaptor Piece as attached to a notebook 900. 
The notebook is shown from the lower rear, with a view of notebook base 902 and 
notebook lid 901, which is slightly open. Adaptor piece 910 is attached to the bottom of 
the notebook using, for example, hook-and-pile fastener or mounting tape, or any other 
suitable fastening method, including but not limited to screws, bolts, glue, cement, snaps 
etc. Adaptor piece 910 has, in this example, three separate areas 911, 912, and 913, 
wherein areas 911 and 913 may be conductive surfaces and area 912 is an insulator. 
Cable 920 plugs into the regular power supply of the notebook. Also shown is a wireless 
Ethernet card 930 protruding from the PCMCIA slot, a ti-pical situation with notebook 
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:omputers. In some cases, the adaptor may be an integral part of the notebook's 
enclosure, or in some cases more specifically also integrated with the battery or its 
enclosure, hence not requiring a special cable, or an attachment. Also, in case of a cable 
mentioned above, a convenience receptacle may be offered, so the user does not have to 
jnplug the adapter piece in case of using a regular charger w/base. In some of these 
:;ases, the adapter may be electrically disconnected, as to avoid hazards by exposing hot 
contacts. 

Figure 10 shows an overview of the notebook 900 placed freely on the desk 801 of 
Figure 8, as an example of a system setup. Notebook 900 is depicted as placed at an odd 
angle, to exemplify that such a device may, according to the novel art of this disclosure, 
be placed in any kind of position in this example on inat 800, allowing for the system to 
:haree while the notebook is in use, without having to plug in any cables or carry any 
power supplies. 

Many variations may be made to the system as presented herein without departing 
from the spirit of the novel art of this disclosure. 

Contacts 911,912 & 913 of adaptor piece 910 may be round rather that square; its 
dimensions may match those of the notebook base, rather than being scaled to a 
functional minimal size, following the rules proposed earlier; adaptor piece 910 may 
connect to a docking connecxor available on the boiiom of some notebooks, rather than to 
the power cord. Or, in a preferred mode, adaptor piece 910 may be integrated into the 
standard enclosure of a notebook, eliminating the need for a separate, add-on device. 

Desk mat 800 may also have many variations. It may be used in conjunction with a 
standard power supply provided by the notebook manufacturer and contain by itself only 
the sensing and switching functionality, rather than the full power supply. 

In yet other cases, the system may also be used to transmit data over the established 
electrical connections, rather than just power. That may be achieved by either using 
additional contacts, as is proposed earlier, or by modulating the signal(s) onto the existing 
power leads, and adding a filter (i.e. inductor/cap) to separate the dc supply and the high 
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peed data signals, such as Ethemei etc. In such cases, an Ethernet port may be offered 
m both the desk mat 800 (not shown) and a cable on adapter piece 910 (not shown). 
Dther network standards besides Ethemei may also be supported, as desired or required 
jy the market, both current and future ones. In some cases yet, wireless methods may be 
ased for the data, such as optical including InfraRed (IR), inductive coupling, capacitive 
:oupling, or radio frequency with or without some modulation techniques. That may 
nclude virtual docking connections or regular Local Area Network connections or both. 

Many variations may be formed by shifting the partitioning or integration of features 
imong various elements. In some cases, for example, the mat may be integrated into the. 
ksk; in other cases, it may be a foldable or rollable mat, reduced in size for easy 
portability, for the convenience of travelers. Further, in some cases input devices maybe 
ntegiated in the base (e.g. a tablet or a large touch pad), the pad surface may be extra 
-nouse friendly (both for mechanical and optical mice), or it may also be used to 
powering semi-mobile devices such as desk lamp or electric stapler etc. Additionally, 
ihere are advantages to ensure that the pad is an anti static pad (making it even safer than 
using no pad at all), or some of these extensions may be offered as modules, including 
making the pad area modular (cut to order, tiles, etc). In some cases, the base provides a 
standard- power and each device/adapter converts it to the level needed by its respective^ 
device. Also, in some cases some information and sensing is done in the reversed 
direction (base to device) and the device also makes some decisions or power switching 
(e.g. is that base safe for me). 

Many other configurations and variations are also possible that do not depart from the 
spirit of the invention. 
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CLAIMS: 

1 . A mobile device power delivery system, having a power supply with two or more 
electrical contacts, further a sensing unit connected to the power supply and a control 
unit, also connected to the pov^'er supply, and also connected to a base unit with two or 
more contacts, and a load, with two or more electrical contacts and an identification 
element, connecting to the electrical contacts of the base unit, such that, when the of 
contacts of the load touch contacts of the base unit, the sensing unit senses that touching 
and instructs the control unit to provide power to some of the contacts of the base unit. 

2. A method for power delivery to a mobile device, having a power supply with two 
or more electrical contacts, further a sensing unit connected to the power supply and a 
control unit, also connected to the power supply, and also connected to a base unit with 
two or more contacts, and a load, with two or more electrical contacts and an 
identification element, connecting to the electrical contacts of the base unit, wherein, i) 
upon touching of contacts of the load to contacts of the base unit, ii) the sensing unit 
senses that touching and instructs the control unit to provide power to some of the 
contacts of the base unit. 
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ENHANCED WIRELESS ADAPTIVE POWER PROVISIONING SYSTEM 

FOR SMALL DEVICES 
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CROSS-REFERENCES TO RELATED APPLICATIONS: 

COUPLER WITH THREE DEGREES OF FREEDOM 
AN AUTOMATIC AND ADAPTIVE POWER SUPPLY 
WIRELESS ADAPTIVE POWER PROVISIONING SYSTEM FOR SMALL 
DEVICES 



BACKGROUND FIELD OF INVENTION: Currenlly, a variety of mobile and 
portable devices, including laptop and ponable computers, mobile telephones, pagers, 
personal digital assistants and other electronic devices must be connected to external 
electrical power sources that provide electrical power to the devices themselves, or, to 
recharge internal batteries of such devices, namely re-chargers. Access to these power 
sources, typically a plug-in cable, restrict the locations and mobility of such devices. 

Known to the inventor is copending application titled ^'CONDUCTIVE COUPLER 
WITH THREE DEGREES OF FREEDOM " describing a multi-contact coupling system 
and application titled ''AN AUTOMATIC AND ADAPTIVE POWER SUPPLY" 
describing a multi contact smart power supply. 
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What is clearly needed, is a belter way to allow portable devices to be charged, 
without requiring plugging in a cable, cradle etc.. that would inhibit their use to some 
degree while charging. 



In some cases, even some of the ways lo charge portable devices as described above 
may have some practical shortcomings. For example, in cases known to the inventors 
there is a requirement that each conductive section be turned on or off, and the number of 
sections, in actual practice, is often limited, due to the relatively high cost of switching 
the sections actively on or off. 

For example, even though the technology known to the inventors covers a situation 
where you would have a thousand sections with a fine resolution, allowing the use of 
small devices such as key chains, cell phones, ear pieces, etc., which increasingly are 
smaller and smaller, the cost of such a system, with today's component costs, might be 
too high to be practical. 

What is clearly needed is an alternative approach that allows delivery of the same 
functionality in a smaller geomeir>' space, without increasing the cost of the switches (too 
many) to a point where the system becomes infeasible or too expensive to use. 

Descriplion of the preferred embodiment 

Connecting 

The invention describes an electrical coupling system ("CS") that allows the closing 
of an electrical circuit between two bodies, each with a surface that contains an electrical 
conductive area. The CS provides three degrees of freedom between the two surfaces, 
two as a linear movement or offset in the X and Y axis of a plane essentially co-planar to 
the larger of the bodies, and the third is a rotation around the Z axis perpendicular to that 
plane. Figure 1 shows a simplified isometric view of a CS consisting out of the 
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conductive are marked "BASE" in ihe base unit, that is l^'pically slaiionary, and a second 
conductive area marked "Adapter", Also shown for orientation is the above mentioned 
coordinate system, and wires marked "wires (adapter side)" and "wires (base side)" 
respectively. Those conductive areas may either be attached to the bodies, or in a 
preferably integrated into the body structure. This allows a circuit to be closed, with out 
requiring alignment, as is typically required by connectors, cradles etc. 



In one instance, the Coupler may be used to power a laptop computers or other 
Devices that are placed freely on an energizing desktop or other surface forming the base. 
The desk or surface acts as one side of the coupler and the bottom of the Device acts as 
the second side, A power supply is connected to the active part of the desk or surface 
(such as a desk pad, writing pad etc.) and can close an electrical circuit with the active 
area of the device placed upon, allowing a charging circuit of the Device independent of 
the position and orientation or angle of the Device. 



The CS is made of two surfaces, and each of the surfaces having at least two contacts. 
For convenience the stationary surface will be referred to as the "Base" and to the other 
as the "Adapter" but this choice of wording is arbitrary and does not imply any preferred 
embodiment or limit the possible embodiments of the present invention. 



wo 2004/036774 PCT/US2003/033375 

95 

When the two surfaces are put logelher (lypically the adapier on top of the base, their 
relative position can be expressed as a tuple of three numbers <X, Y, G> called the 
Relative placement' or "Placement" in short. The X and Y values denote the linear 
displacement between the centers of the two surfaces in the X and Y axis respectively. 
The G value denotes the relative radial angle in degrees between the two surfaces as 
projected on the X,Y plane with some arbitrary relative rotation considered to be of zero 
degrees. 

A Placement is said to be 'supported' or 'active' by an embodiment of the present 
invention if a closed electrical circuit can be formed between the Base and the Adapter 
through the contacts of the Base and the Adapter. In a prefeired embodiment, the set of 
active Placement forms a continuous range without gaps but this characteristic depends 
on the application in which each embodiment is used. 

Fig. 2 shows a simplified view of an adapter placed on a base, forming a CS. The 
Base and the Adapter surfaces each has at least two contacts whose count, sizes, shapes 
and spacing and arrangement are determined such that in each Placement that is the 
active range of the coupler, there is at "least one pair of contacts Al and A2 of the Base 
and at least one pair of contacts Bl and B2 of the Adapter, such that 

L Contact Al of the Base touches contact Bl of the Adapter; 

2. Contact A2 of the Base touch contact B2 of the Adapter; 

3. The contacts of the Base and the Adapter do not form a short circuit between Al 
and A2. 

A careful review of these conditions shows that when these conditions are met, a two- 
wire electric circuit can be formed between the Base and the Adapter using contacts Al- 
Bl as one lead and contacts A2-B2 and the other lead. 
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The routing of the current to the proper pair of contacts for each Placement can be 
done in many ways. In some embodiment, a sensing circuit delect a signal that is. asserted 
by the Adapters to the Base contacts it touches and use this information to activate that 
Base contacts. In other embodiment the current can be redirected to the proper contacts 
by sensing the relative position of the two surfaces and using a predefined formula to 
determine which Base contacts to activate. In other embodiment, the Base can switch the 
power to a sequence of pairs of Base contacts until it senses the proper circuit is closed 
with the device. In other embodiment, the current routing can be done by mechanical 
switches that are activated by the surfaces based on their relative location. In yet other 
cases a spacing pattern can be selected, by which due to the distance of the contacts on 
the adapter and on the base, always a correct correlation can be guaranteed, by using a 
checker board style pattern for the base, e.g. Fig. 2. (only array shown) Also shows a 
'*power source" connected to the base, without showing the above mentioned switching 
mechanisms for simplicity. 

Fig. 3 shows an example of how a CS for a notebook might be implemented. 

In this case the Coupler provides a wide range of movement in the X and Y directions 
and a 360 degrees freedom of rotation around the Z axis. The Base is the top surface of a 
desktop, ihe Adaptor is built in into a notebook, and ihe Adapter contacts are mounted on 
the bottom surface of notebook. They could be built in some cases, or an actual adapter 
pad with coniaci areas may be attached to the bottom side of a regular notebook and a 
wire may connect the notebook's regular charging port. The Base contacts in this 
einbodiment are arranged as an array of circle of radius R with horizontal and vertical 
spacing of D between any two adjacent contacts. 



The Adapter in this example uses only two contacts, each is a circle of radius 
(R+D/2)*SQRT(2) and with a spacing of at least 2R. 
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A close examination of the design shows that in this embodiment, when the notebook 
is placed on the desktop at an arbitrary location and angle, two Base contacts Al and A2 
that satisfy the three conditions above can always be found. These two contacts can be. 
used to close a circuit with the notebook through the two notebook contacts. It is clear 
that other spaping and contact sizes and placements may be used. For example, rather 
than just rows and columns, the base may have a honey-comb style interleaving 
arrangement, or long linear contacts etc. 

Again, for help of understanding a "load" symbolizes the electric aspects of the 
notebook, and the "power source" that of a supply, which may be in some cases 
considerably more complex. 



Powering 



Figure 4 shows an example, in which the CS is simplified by eliminating the need to 
perform dynamic power switching to the Base coniacts at the expense of providing a 
more limited active range of positions and rotational angles. The Base uses two large 
rectangular pads and the Base use two smaller round pads. This arrangement allows 
limited linear movement in the X and Y axis and limited rotational movement around the 
Z axis. 



In order to control power application to a multi-contact coupling system, preferably in 
the idle state, the contacts of the power supply are not energized. When a load is 
connected to the power contacts, a sensing unit in the power supply detects that load and 
switches the power to the contacts based on information and properties of the load. In one 

embodiment, the power is of a pre-defjned voltage and polarity or frequency is engaged. 
In some cases, the power supply may sense various parameters such as operational status. 
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idenlificaiion, and power requirements from the load and perform authentication, 
authorization and compatibility checks and then provide power to appropriate contacts 
using the required voltage, and polarity. In yet other cases, the power supply may be a 
surface with a plurality of exposed contacts and may power multiple loads, each 
connected to another set of contacts and each having a different voltage or character. In 
some cases, the apparatus will provide protection against short circuits and overloads 
when contacts of the power supply are connected and provide personal shock protection 
when touching exposed contacts when a valid load is not present. Fig 5 shows a 
simplified diagrammatical overview of such a system. The power supply unit receives 
typically power from a standard household current supply, but in some cases may also 
use other sources, such as generators, solar panels, batteries, fuel cells, each separately or 
in any combination. On the other side, a multitude of contacts are shown as known to the 
inventor to exist in a Coupling System (CS). In the current art, the contacts of a power 
supply provide voltage in a preset voltage, frequency and polarity, independent on the 
actual load attached to it. In the present invention, the power supply detects when, where 
and how the load is connected to the power contacts, and may sense information such as 
identification, product type, manufacture, polarity power requirements, and other 
parameters and properties of the load and the connection, and uses this information to 
connect the power to the powered device thus, yielding several new benefits such as the 
ability to perform authentication and compatibility checks before providing the power, 
adapting the voltage and polarity to the needs of the specific load, improving safety by 
avoiding exposed power connectors when no load is attached and the ability to power 
plurality of loads at the same time, each connected to an arbitrary set of contacts and 
receives a different voltage. This exchange or negotiation is symbolized by the arrows at 
the bottom of fig 1. labeled "ID, Status, Info" for the information provided by the device, 
and "power" for the resulting power applied to the correct set of contacts of the CS. 
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Fig. 6 shows a simplified oven^iew, where for simplicity only the connected pair of 
the multitude is shown. It is clear to the anisan in the field, that more contacts can be 
managed, by first scanning for the presence of a device using more switches, and that 
those may be combined or may be separate from the polarity and voltage switches. 
Further advanced semi -conductors may be used, rather than simple mechanical or relay 
xype switches, as indicated here for simplicity. The voltage and the polarity of the voltage 
are adjusted automatically to match the needs of the load. . 



When the two contacts of the load are connected to the two contacts of the power 
supply respectively, the sensing unit of the power supply detects the unique identifier of 
the unit C*ID") of the load through the connections and uses this ED to determine the 
voltage and current requirements of the load "and the polarity in which it is to be 
connected. If the voltage and the current requirements are in the range supported by the 
power supply, the sensing unit sends a signal to the switch unit to power source in the 
right polarity and sends a signal to the power source to set the required voltage. This 
sensing is done by applying a minimal, non destructive sensing voltage or pattern, and 
observing responses of the ID element. That ID element may be as simple as a resistor, 
being read with a very low voltage below the activation of the normally non-linear 
response of the device load. In some cases it may be a diode, or a resistor and a diode in 
any combination or any passive or active circuit, even inductors and capacitors can be 
used to convey presence and parameters to the base. In yet other cases, a digital ID may 
be used, and read, with a voltage that is below the active region of the load or, in some 
cases, the adapter can have intelligence to disconnect the load until it establish a 
connection or gets power from the base, this may be useful for example for resistive 
loads. 

When the load is disconnected from the contacts, the sensing unit detects that the 
device bearing the ID is not connected to the power supply and turns off the switch unit. 
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hereby disconnecting the power from the contacts. In some cases, the power base may 
jisconnect on sense of the device current usage pattern. 

Fig. 7 shows now a simplified system with multiple contacts, as shortly discussed 
above. ]l can provide power in iwo predefined voltage levels (VI, V2), and can power 
Tiultiple devices in arbitrary combination of the two voltages requirements while 
Quiomaiically adapting the power polarity for each device. It is clear to person skilled in 
.he art, that rather than having a number of fixed voltage rails, for example two 
programmable rails may be used, and the parameters reported back from the ID device 
.-nay help select the voltages. 

The power supply contains two power sources, one of voltage VI and one of voltage 
V2. When the sensing unit detects that identification unit idl is connected between 
power contacts Cl(+) and C3(-) and activate the switches of contacts CI and C2 to 
::onnect CI to the (+) side of power source VI and connect C2 to the (-) side of power 
source VI. In a similar way, the load L2 is connected to the voltage source V2 in the 
correct polarity through power contacts C2 and C6. 



The sensing unit will typically be using a micro controller and some adaptation 
circuitry, including resistors, diodes, capacitors and possibly active components as well. 
Also, not shown are the supply to the sensing unit itself. As mentioned above, the control 
switches may be solid state or relays etc. 

System 

Combining the above-described elements into a complete system allows the user to 
have more freedom when using a notebook computer, for example, at a desk or similar 
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prepared lype of environment, such as a home office, a hotelling situation in a corporate 
environment, or even at a kiosk in an airport or other public place. 

Figure 8 shows a desk 801 on which a desk mat 800 is placed. The desk mat is built 
according to ihe descriptions mentioned above. In the future, in some cases such a desk 
mai may be integrated into a part of the desk surface, rather than being a separate mat, 
but for the near future it will be easier to replace regular desk mats with these conductive 
types of desk mats. 

Further, by using different techniques, the appearance may be changed dramatically. 
For example, a conductive plastic may be applied in a thin layer on top of a metallic 
conductor interleaved with non conductive material surrounding both the conductive 
plastic and metal. In other cases, metallic areas may be silk-screened with color, leaving 
sufficient openings for contact. In yet other cases, acidic etching into the metal may 
create openings to deposit colored resin, similar to anodizing of aluminum. In yet other 
cases, chrome-plated or nickel finished round metal spots may be embedded in a black 
rubber mat, for creative design. All these approaches can be used to make a desk mat 
product to be visually appealing to consumers, but essentially do not diverge from the 
invention disclosed here. 

Cabling system 803 is hidden away behind the desk through an opening and connects 
to a power supply unit 802 that contains both the power source itself and the sensing and 
switching capability as described above. Power cord 804 with power connector 805 
plugs into a regular household ac outlet, of the type available in normal homes and 
offices. 

Figure 9 shows one case, in which the Adaptor Piece as attached to a notebook 900. 
The notebook is shown from the lower rear, with a view of notebook base 902 and 
notebook lid 901, which is slightly open. Adaptor piece 910 is attached to the bottom of 
the notebook using, for example, hook-and-pile fastener or mounting tape, or any other 
suitable fastening method, including but not limited to screws, bolts, glue, cement, snaps 
etc.. Adaptor piece 910 has, in this example, three separate areas 911, 912, and 913, 
wherein areas 911 and 913 may be conductive surfaces and area 912 is an insulator. 
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Cable 920 plugs into the regular power supply of the notebook. Also shown is a wireless 
Ethernet card 930 protruding from the PCMCIA slot, a typical situation with notebook 
computers. In some cases, the adaptor may be an integral part of the notebook's 
enclosure, or in some cases more specifically also integrated with the battery or its 
enclosure, hence not requiring a special cable, or an attachment. Also, in case of a cable 
mentioned above, a convenience receptacle may be offered, so the user does not have to 
unplug the adapter piece in case of using a regular charger w/base. In some of these 
cases, the adapter may be electrically disconnected, as to avoid hazards by exposing hot 
contacts. 

Figure 10 shows an overview of the notebook 900 placed freely on the desk 801 of 
Figure 8, as an example of a system setup. Notebook 900 is depicted as placed at an odd 
angle, lo exemplify that such a device may, according to the novel art of this disclosure, 
be placed in any kind of position in this example on mat 800, allowing for the system to 
charge while the notebook is in use, without having to plug in any cables or carry any 
power supplies. 

Many variations may be made to the system as presented herein without departing 
from the spirit of the novel art of this disclosure. 

Contacts 911,912 & 913 of adaptor piece 910 may be round rather that square; its 
dimensions may match those of the notebook base, rather than being scaled to a 
functional minimal size, following the rules proposed earlier; adaptor piece 910 may 
connect to a docking connector available on the bottom of some notebooks, rather than to 
the power cord. Or, in a preferred mode, adaptor piece 910 may be integrated into the 
standard enclosure of a notebook, eliminating the need for a separate, add-on device. 

Desk mat 800 may also have many variations. It may be used in conjunction with a 
standard power supply provided by the notebook manufacturer and contain by itself only 
the sensing and switching functionality, rather than the full power supply. 

In yet other cases, the system may also be used to transmit data over the established 
electrical connections, rather than just power. That may be achieved by either using 
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additional comacts, as is proposed earlier, or by modulating ihe sigTial(s) onto the existing 
power leads, and adding a filter (i.e. inductor/cap) lo separate the dc supply and the high 
speed data signals, such as Elhemet etc. In such cases, an Ethernet port- may- be offered on 
both ihe desk mat 800 (not shown) and a cable on adapier piece 910 (not shown). Other 
network standards besides Ethernet may also be supported, as desired or required by the 
market, both current and future ones. In some cases yet, wireless methods may be used 
for the data, such as optical including InfraRed (DR), inductive coupling, capacilive 
coupling, or radio frequency with or without some modulation techniques. That may 
include virtual docking connections or regular Local Area Network connections or both. 

Many variations may be formed by shifting the partitioning or integration of features 
among various elements. In some cases, for example, the mat may be integrated into the 
desk; in other cases, il may be a foldable or rollable mat, reduced in size for easy 
ponability, for the convenience of travelers. Further, in some cases input devices may be 
integrated in the base (e.g. a tablet or a large touch pad), the pad surface may be extra 
mouse friendly (both for mechanical and optical mice), or it may also be used to 
powering semi-mobile devices such as desk lamp or electric stapler etc. Additionally, 
there are advantages to ensure that the pad is an ami static pad (making it even safer than 
using no pad at all), or some of these extensions may be offered as modules, including 
making the pad area modular (cut to order, tiles, etc). In some cases, the base provides a 
standard power and each device/adapter converts it to the level needed by its respective 
device. Also, in some cases some information and sensing is done in the reversed 
direction (base lo device) and the device also makes some decisions or power switching 
(e.g. is that base safe for me). 

Many other configurations and variations are also possible that do not depart from the 
spirit of the invention. 

Small Geometry Solutions 

Figure 1 1 shows a track system of interleaved plus and minus tracks. The plus tracks 
are numbered 1 100 a, b, and c, and the minus tracks are numbered 1 1 10 a and b. These 
tracks each have protrusions, similar nails or bolts, rising from the tracks themselves. 
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numbered, respectively, U02x and 1112x, and ihey are interleaved. These tracks could 
be embedded in an injected plastic or engraved wood surface, forming the pad 1101 
shown here as a semivisible thickness aspect. 

Figure 12 shows a top view. Again, a section of pad 1101 is shown. In ihis view, 
only three tracks are shown, creating an interleaving pattern of those rising conductor 
sections 1 102x and 1 1 12x, offset by half a grid from each other. The dots represent that 
those rising conductors (feeding points FPs) extend in both directions to whatever size is 
required. 

Figure 13 emphasizes the interesting aspect of such a system as system 1200. Again, 
the FPs 1102 a-d are shown marked with a plus, and the dots 1112 a-c are shown with 
minus. FPs 1 102 g-j are shown with plus; FPs 1 1 12 g-i are shown with minuses. 

Overlaying, in a transparent manner, is a contact pad 1300, containing three contacts. 
Each contact 1301, 1302, and 1303 is separate from each other contact, and may be used 
to feed a selection logic that determines which contact has been connected to a plus and 
which to a minus. In reality, a higher number of contacts such as 5 or more may be 
required to guarantee at least one contact to a plus FP and one contact to a minus FP, 
depending both on- the geometry of the pad and the contact pad, as well as the contacts 
and FPs. For better clarity of the diagram however, only 3 are shown (in fact using this 
geometrical arrangement, it is easy to provide mathematical proof that even 4 contacts do 
not guarantee always one plus and one minus). The words Plus and minus are to be seen 
in the broadest lenns simply representing to conduits for power, since in some cases, 
rather than DC, AC may be used, or pulses, or power in conjunction with data etc. 

The easiest way to achieve correct connectivity is to use a bridge rectifier to extract 
the voltage from the FPs and then use that voltage to drive the circuitry (not shown) 
between contact pad 1300 and a device (not shown), such as a notebook. The circuitry 
then, using low drop switches (i.e., bipolar solid state switches in parallel to the bridge 
rectifier), connects the actual contacts of contact padlSOO to the conductors of the 
notebook charger connector (details not shown). 
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It is clear that depending on the siruciure of the proinjsions out of the plane (not 
shown) of the FPs and their sizes and distances between themselves, the contact pads and 
their contacts must be such that they cannot short between plus and minus FPs, on one 
hand; and that independent of the positioning on ihe surface, always at least one plus and 
one minus are connected. 

In yet other situations, a complete rail may surface and depending on the dimensions 
and distances, the dimensions and distances as well as the geometry of the contact pad 
1300 may change. In some situations, a linear array may be better or a T-shape or X- 
shape, or a honeycomb-cluster-of-contacts, or other suitable multi-port connection may 
be preferred or required over a basic kind of contact pad. A very suitable candidate seems 
to be a diamond-shaped contact pad, using four rather than just three contacts in 
conjunction with an interleaving field of round FPs as shown in Figure 13. 

Depending on their sizes and geometry (for example, the FPs may be formed into 
diamond shapes, covering almost all of the surface with very liny gaps for insulation, or a 
honeycomb paiiem may be used, or just round dots as shown in Figure 13, or any other 
type of suitable geometry, and they may have protrusions, for example spherical, 
cylindrical with or without mitering, pokes etc), more than three or four contacts may be 
required to guarantee contact to a pair of FPs with opposite polarity to a pair of contacts 
on the contact pad, with shorting any FPs. A suggested approach to evaluating suitable 
geometries is model their connectivity by either a computer simulation or a mathematical 
formula. In many cases, the design of the Fps on the pad will be driven by Industrial 
Design, and will necessitate all the other dependencies to follow suii.So many different 
variations are possible that stay within the scope of the invention that it is impossible 
even to list all the examples, but essentially they all end up doing the same. In some 
cases, it may be preferable to arrange the contact pad across the whole geometry of the 
portable device, rather than across only a localized group, thus allowing the weight to 
distribute across all contacts, ensuring a better electrical contact, rather than having all 
contacts of the contact pad in one comer, which might lift some of them off, unless they 
are spring loaded or the pad is pivotally mounted. In some other cases, the contacts may 
be integrated again in the enclosure of the portable device itself, with internal 



/ 
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connections. In some cases, power may be always on to such a pad, and no sensing may 
be done at all, or only basic short circuit proieciion may be provided. 

Figure 14 shows another example of a pad 1101 whose microsiructure has been 
sectioned into sections 1401 a-n. For example, the plus of each section could be 

connected separately through a cable 1410 to adaptive power supply 1420, and the minus 
throughout the whole pad can stay connected so it is always on. 

In such an example, once a device is deposited, only that section containing the 
device may be activated. Thus different sections of the pad could have different voltages, 
allowing the device not to require a regulator on the adaptor piece. So a user could then 
place a cell phone, laptop computer, and PDA all onto surface 1101, and the adaptive 
power supply would, after identifying each device, turn on either a standard voltage or a 
voltage specific to each device, depending on whether the devices have voltage adaptors 
themselves or have only identification switching devices. 



Sample CLAIM: 



Claim 1: A mobile device power delivery system, having a power supply with two 
or more electrical contacts in an interleaving arrangement, further a power supply and a 
control unit, also connected to the power supply, and also connected to a base unit with 
two or more contacts, and a load, with two or more electrical contacts and an 
identification element, connecting to the electrical contacts of the base unit, such that, 
when the of contacts of the load touch contacts of the base unit, the electrical circuit is 
closed. 
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Claiin 2: A method for power delivery lo a mobile device, having a power supply 
with two or more electrical contacts in an interleaving arrangement, further a power 
supply and a control unit, also connected to the power supply, and also connected to a 
base unit with two or more contacts, and a load, with two or more electrical contacts and 
an identification element, connecting to the electrical contacts of the base unit, wherein, i) 
upon touching of contacts of the load to contacts of the base unit, ii) the electrical circuit 
is closed. 
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TITLE: 

ENHANCED WIRELESS ADAPTIVE POWER PROVISIONING SYSTEM 

FOR SMALL DEVICES 



Inveriiors Tal Davan 

Andy Goren 

Dan Kikinis 

Bill Maggs 

CROSS-REFERENCES TO RELATED APPLICATIONS: 

COUPLER WITH THREE DEGREES OF FREEDOM 
AN AUTOMATIC AND ADAPTIVE POWER SUPPLY 
WIRELESS ADAPTIVE POWER PROVISIONING SYSTEM FOR SMALL 
DEVICES 



BACKGROUND FIELD OF INVENTION: Currently, a variety of mobile and 

ponable devices, including laptop and portable computers, mobile telephones, pagers, 
personal digital assistants and other electronic devices must be coimecled to external 
electrical power sources that provide electrical power to the devices themselves, or, to 
recharge internal batteries of such devices, namely re-chargers. Access to these power 
sources, typically a plug-in cable, restrict the locations and mobility of such devices. 

Known to the inventor is copending application titled "CONDUCTIVE COUPLER 
WITH THREE DEGREES OF FREEDOM " describing a multi-contact coupling system 
and application titled "AN AUTOMATIC AND ADAPTIVE POWER SUPPLY" 
describing a mulii contact smart power supply. 
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What is clearly needed, is a belter way to allow portable devices to be charged, 
^vithoui requiring plugging in a cable, cradle etc.. that would inhibit their use to some 
degree while charging. 



In some cases, even some of the ways to charge portable devices as described above 
may have some practical shortcomings. For example, in cases known to the inventors 
:here is a requirement thai each conductive section be turned on or off, and the number of 
sections, in actual practice, is often limited, due to the relatively high cost of switching 
he sections actively on or off. 

For example, even though the technology known to the inventors covers a situation 
vvhere you could have a thousand sections with a fine resolution, allowing the use of 
small devices such as key chains, cell phones, ear pieces, etc., which increasingly are 
smaller and smaller, the cost of such a sysiem. with today's component costs, might be 
.00 high for mass consumers. 

What is clearly needed is an alternative approach that allows delivery of the same 
functionality in a smaller geometry space, without increasing the cost of the switches (too 
nany) to a point where the system becomes too expensive. 

c<CIP ADDITION MW p5» 

Further to the options discussed above, there are new ways and means of 
implementing essentially the same novel art with nonconductive surfaces. What is 
rlearly needed are an apparatus and a method that allow the implementation of the above- 
described goal, using nonconductive surfaces, or additional enhancements for easier 
control, better performance, etc., when using conductive surfaces. 

Description of the preferred embodiment 

Connecting 
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The invention describes an electrical coupling sysienn ("CS") that allows the closing 
of an electrical circuit between two bodies, each with a surface that contains an electrical 
conductive area. The CS provides three degrees of freedom between the two surfaces, 
two as a linear movement or offset in the X and Y axis of a plane essentially co-planar to 
the larger of the bodies, and the third is a rotation around the Z axis perpendicular to that 
plane. Figure 1 shows a simplified isometric view of a CS consisting out of the 
conductive are marked "BASE" in the base unit, that is typically stationary, and a second 
conductive area marked "Adapter". Also shown for orientation is the above mentioned 
coordinate system, and wires marked "wires (adapter side)" and "wires (base side)" 
respectively. Those conductive areas may either be attached to the bodies, or in a 
preferably integrated into the body structure. This allows a circuit to be closed, with out 
requiring alignment, as is t>'pically required by connectors, cradles etc. 



In one instance, the Coupler may be used to power a laptop computers or other 
Devices that are placed freely on an energizing desktop or other surface forming the base. 
The desk or surface acts as one side of the coupler and the bouom of the Device acts as 
the second side. A power supply is connected to the active part of the desk or surface 
(such as a desk pad, writing pad etc.) and can close an electrical circuit with the active 
area of the device placed upon, allowing a charging circuit of the Device independent of 
the position and orientation or angle of the Device. 



r 



The CS is made of two surfaces, and each of the surfaces having at least two contacts. 
For convenience the stationary surface will be referred to as the "Base" and to the other 
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s the "Adapter" but this choice of wording is arbitrary and does noi imply any preferred 
mbodiment or limit ihe possible embodiments of the present invention. 

When the two surfaces are put together (typically the adapter on top of the base, their 
elative position can be expressed as a tuple of three numbers <X, Y, G> called the 
relative placement' or "Placement" in shon. The X and Y values denote the linear 
lisplacement between the centers of the two surfaces in the X and Y axis respectively. 
Tie G value denotes the relative radial angle in degrees between the two surfaces as 
TOjected on the X,Y plane with some arbitrary relative rotation considered to be of zero 
tegrees. 



A Placement is said to be •supported' or 'active' by an embodiment of the present 
nvention if a closed electrical circuit can be formed between the Base and the Adapter 
hrough the contacts of the Base and the Adapter. In a preferred embodiment, the set of 
clive Placement forms a continuous range without gaps but this characteristic depends 
m the application in which each embodiment is used. 

Fig. 2 shows a simplified view of an adapter placed on a base, fonning a CS. The 
3ase and the Adapter surfaces each has at least two contacts whose count, sizes, shapes 
nd spacing and arrangement are determined such that in each Placement that is the 
ctive range of the coupler, there is at least one pair of contacts Al and A2 of the Base 
nd at least one pair of contacts Bl and B2 of the Adapter such that 

1 . Contact Al of the Base touches contact Bl of the Adapter: 

2. Contact A2 of the Base touch contact B2 of the Adapter: 

3. The contacts of the Base and the Adapter do not form a shon circuit between Al 
and A2. 
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A careful review of these conditions shows that when these conditions are met, a two- 
wire electric circuit can be formed between the Base and the Adapter using contacts Al- 
Bl as one lead and contacts A2'B2 and the other Jead. 



The routing of the current to the proper pair of contacts for each Placement can be 
done in many ways. In some embodiment, a sensing circuit detect a signal that is asserted 
by the Adapters to the Base contacts it touches and use this information to activate that 
Base contacts. In other embodiment the current can be redirected to the proper contacts 
by sensing the relative position of the two surfaces and using a predefined formula to 
determine which Base contacts to activate. In other embodiment, the Base can switch the 
power to a sequence of pairs of Base contacts until it senses the proper circuit is closed 
with the device. In other embodiment, the current routing can be done by mechanical 
switches that are activated by the surfaces based on their relative location. In yet other 
cases a spacing pattern can be selected, by which due to the distance of the contacts on 
the adapter and on the base^ always a correct correlation can be guaranteed, by using a 
checker board style pattern for the base, e.g. Fig. 2. (only array shown) Also shows a 
"power source" connected lo the base, without showing the above mentioned switching 
mechanisms for simplicity. 

Other options are discussed later in this disclosure. 

t 
\ 

Fig. 3 shows an example of how a CS for a notebook might be implemented. 

< In this case the Coupler provides a wide range of movement in the X and Y directions 
and a 360 degrees freedom of rotation around the Z axis. The Base is the top surface of a 
desktop, the Adaptor is built in into a notebook, and the Adapter contacts are mounted on 
the bottom surface of notebook. They could be built in some cases, or an actual adapter 
pad with contact areas may be attached to the bottom side of a regular notebook and a 
wire may connect the* notebook's regular charging pon. The Base contacts in this 
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embodiment are arranged as an array of circle of radius R with horizontal and vertical 
spacing of D between any two adjacent contacts. 

Other options are discussed later in this disclosure. 

The Adapter in this example uses only two contacts, each is a circle of radius 
(R+D/2)*SQRT(2) and with a spacing of at least 2R. 

A close examination of the design shows that in this embodiment, when the notebook 
is placed on the desktop at an arbitrary location and angle, two Base contacts Al and A2 
that satisfy the three conditions above can always be found. These two contacts can be 
used to close a circuit with the notebook through the two notebook contacts. It is clear 
that other spacing and contact sizes and placements may be used. For example, rather 
than just rows and columns, the base may have a honey-comb style interleaving 
arrangement, or long linear contacts etc. 

Again, for help of understanding a "load" symbolizes the electric aspects of the 
notebook, and the "power source" that of a supply, which may be in some cases 
considerably more complex. 

Powering 

Figure 4 shows an example, in which the CS is simplified by eliminating the need'to 
perform dynamic power switching to the Base contacts at the expense of providing a 
more limited active range of positions and rotational angles. The Base uses two large 
rectangular pads and the Base use two smaller round pads. This arrangement allows 
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Hmited linear movement in the X and Y axis and limited rotational movement around the 
Z axis. 



In order to control power application to a multi-contact coupling system, preferably in 
the idle state, the contacts of the power supply are not energized. When a load is 
connected to the power contacts, a sensing unit in the power supply delects that load and 
switches the power to the contacts based on information and properties of the load. In one 
embodiment, the power is of a pre-defined voltage and polarity or frequency is engaged. 
In some cases, the power supply may .<;ense various parameters such as operational status, 
identification, and power requirements from the load and perfoim authentication, 
authorization and compatibility checks and then provide power to appropriate contacts 
using the required voltage and polarity. In yet other cases, the power supply may be a 
surface with a plurality of exposed contacts and may power multiple loads, each 
connected to another set of contacts and each having a different voltage or character. In 
?ome cases, the apparatus will provide protection against short circuits and overloads 
when contacts of the power supply are connected and provide personal shock protection 
A'hen touching exposed contacts when a valid load is not present. Fig 5 shows a 
limplified diagrammatical overview of such a system. The power supply unit receives 
jpically power from a standard household current supply, but in some cases may also 
!se other sources, such as generators, solar panels, batteries, fuel cells, each separately or 
n any combination. On the other side, a multitude of contacts are shown as known to the 
nventor to exist in a Coupling System (CS). In the current art, the contacts of a power 
upply provide voltage in a preset voltage, frequency and polarity, independent on the 
ctual load attached to it. In the present invention, the power supply detects when, where 
nd how the load is connected to the power contacts, and may sense information such as 
lentificaiion, product type, manufacture, polarity power requirements, and other 
arameters and properties of the load and the connection, and uses this information to 
^nnect the power to the powered device thus, yielding several new benefits such as the 
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ability to peiform autheTiiicDtioTi and compatibility checks before providing the power, 
adapting the voltage and polarity to the needs of the specific load, improving safety by 
avoiding exposed power connectors when no load is attached and the ability to power 
plurality of loads ai the same lime, each connected to an arbitrary set of contacts and 
receives a different voltage. This exchange or negotiation is symbolized by the arrows at 
the bottom of fig 1. labeled "BD, Status. Info" for the information provided by the device, 
and *'power" for the resulting power applied to the correct set of contacts of the CS. 



Fig. 6 shows a simplified overview, where for simplicity only the connected pair of 
the multitude is shown. Jt is clear to the artisan in the field, that more contacts can be 
managed, by first scanning for the presence of a device using more switches, and that 
those may be combined or may be separate from the polarity and voltage switches. 
Further advanced semi-conductors may be used, rather than simple mechanical or relay 
type switches, as indicated here for simplicity. The voltage and the polarity of the voltage 
are adjusted automatically to match the needs of the load. 



When the two contacts of the load are connected to the two contacts of the power 
supply respectively, the sensing unit of the power supply delects the unique identifier of 
the unit C*E)") of the load through the connections and uses this ID to determine the 
voltage and current requirements of the load and the polarity in which it is to be 
connected. If the voltage and the current requirements are in the range supported by the 
power supply, the sensing unit sends a signal to the switch unit to power source in the 
right polarity and sends a signal to the power source to set the required voltage. This 
sensing is done by applying a minimal, non destructive sensing voltage or pattern, and 
observing responses of the ID element. That ID element may be as simple as a resistor, 
being read with a very low voltage below the activation of the normally non-linear 
response of the device load. In some cases it may be a diode, or a resistor and a diode in 
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any combination or any passive or active circuit, even inductors and capacitors can be 
used to convey presence and parameters to the base. In yet other cases, a digital ID may 
be used, and read, with a voltage that is below the active region of the load or, in some 
cases, the adapter can have intelligence to disconnect the load until it establish a 
connection or sets power from the base, this may be useful for example for resistive 
loads. 

When the load is disconnected from the contacts, the sensing unit detects that the 
device bearing the ED is not connected to the power supply and turns off the switch unit, 
thereby disconnecting the power from the contacts. In some cases, the power base may 
disconnect on sense of the device current usage pattern. 

Fig. 7 shows now a simplified system with multiple contacts, as shortly discussed 
above. It can provide power in two predefined voltage levels (VI, V2), and can power 
muhiple devices in arbitrary combination of the two voltages requirements while 
automatically adapting the power polarity for each device. It is clear to person skilled in 
the art, that rather than having a number of fixed voltage rails, for example two 
programmable rails may be used, and the parameters reported back from the ID device 
may help select the voltages. 

The power supply contains two power sources, one of voltage VI and one of voltage 
V2. When the sensing unit detects that identification unit idl is connected between 
power contacts Cl(+) and C3(-) and activate the switches of contacts CI and C2 to 
connect CI to the (+) side of power source Vi and connect C2 to the (-) side of power 
source VI. In a similar way, the load L2 is connected to the voltage source V2 in the 
correct polarity through power contacts C2 and C6. 
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The sensing unit will t>'pically be using a micro controller and some adaptation 
circuitry, including resistors, diodes, capaciiors and possibly active components as well. 
Also, not shown are the supply to the sensing unit itself. As mentioned above, the control 
switches may be solid stale or relays etc. 

System 

Combining the above-described elements into a complete system allows the user to 
have more freedom when using a notebook computer, for example, at a desk or similar 
prepared type of environment, such as a home office, a hotelling situation in a corporate 
environment, or even at a kiosk in an airport or other public place. 

Figure 8 shows a desk 801 on which a desk mat 800 is placed. The desk mat is built 
according to the descriptions mentioned above. In the future, in some cases such a desk 
mat may be integrated into a part of the desk surface, rather than being a separate mat, 
but for the near future it will be easier to replace regular desk mats with these conductive 
types of desk mats. 

Further, by using different techniques, the appearance may be changed dramatically. 
For example, a conductive plastic may be applied in a thin layer on top of a metallic 
conductor interleaved with non conductive material surrounding both the conductive 
plastic and metal. In other cases, metallic areas may be silk-screened with color, leaving 
sufficient openings for contact. In yet other cases, acidic etching into the metal may 
create openings to deposit colored resin, similar to anodizing of aluminum. In yel other 
cases, chrome-plated or nickel finished round metal spots may be embedded in a black 
rubber mat, for creative design. All these approaches can be used to make a desk mat 
product to be visually appealing to consumers, but essentially do not diverge from the 
invention disclosed here. 

Cabling system 803 is hidden away behind the desk through an opening and connects 
to a power supply unit 802 that contains both the power source itself and the sensing and 
switching capability as described above. Power cord 804 with power connector 805 
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plugs into a regular household ac ouilel, of the tx^pe available in normal homes and 
offices. 

Figure 9 shows one case, in which the Adaptor Piece as attached to a notebook 900. 
The notebook is shown from the lower rear, with a view of notebook base 902 and 
notebook lid 90L which is slightly open. Adaptor piece 9]0 is attached to the bottom of 
the notebook using, for example, hook-and-pile fastener or mounting tape, or any other 
suitable fastening method, including but not limited to screws, bolts, glue, cement, snaps 
etc.. Adaptor piece 910 has, in this example, three separate areas 911, 912, and 913, 
wherein areas 911 and 913 may be conductive surfaces and area 912 is an insulator. 
Cable 920 plugs into the regular power supply of the notebook. Also shown is a wireless 
Ethernet card 930 protruding from the PCMCIA slot, a typical situation with notebook 
computers. In some cases, the adaptor may be an integral part of the notebook's 
enclosure, or in some cases more specifically also integrated with the battery or its 
enclosure, hence not requiring a special cable, or an attachment. Also, in case of a cable 
mentioned above, a convenience receptacle may be offered, so the user does not have to 
unplug the adapter piece in case of using a regular charger w/base. In some of these 
cases, the adapter may be electrically disconnected, as to avoid hazards by exposing hot 
contacts. 

Figure 10 shows an over\'iew of the notebook 900 placed freely on the desk 801 of 
Figure 8, as an example of a system setup. Notebook 900 is depicted as placed at an odd 
angle, to exemplify that such a device may, according to the novel art of this disclosure, 
be placed in any kind of position in this example on mat 800, allowing for the system to 
charge while the notebook is in use, without having to plug in any cables or carry any 
power supplies. 

Many variations may be made to the system as presented herein without departing 
from the spirit of the novel art of this disclosure. 

Contacts 911,912 & 913 of adaptor piece 910 may be round rather that square; its 
dimensions may match those of the notebook base, rather than being scaled to a 
functional minimal size, following the rules proposed earlier; adaptor piece 910 may 
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connect to a docking connector available on the bottom of some notebooks, rather than to 
the power cord. Or, in a preferred mode, adaptor piece 910 may be integrated into the 
standard enclosure of a notebook, eliminating the need for a separate, add-on device. 

Desk mat 800 may also have many variations. ]i may be used m conjunction with a 
standard power supply provided by the notebook manufacturer and contain by itself only 
the sensing and switching functionality, rather than the full power supply. 

In yet other cases, the system may also be used to transmit data over the established 
electrical connections, rather than just power. That may be achieved by either using 
additional contacts, as is proposed earlier, or by modulating the signal(s) onto the existing 
power leads, and adding a filter (i.e. inductor/cap) to separate the dc supply and the high 
speed data signals, such as Ethernet etc. In such cases, an Ethernet port may be offered on 
both the desk mat SCO (not shown) and a cable on adapter piece 910 (not shown). Other 
network standards besides Ethernet may also be supported, as desired or required by the 
market, both current and future ones. In some cases yet, wireless methods may be used 
for the data, such as optica] including InfraRed (IR), inductive coupling, capacitive 
coupling, or radio frequency with or without some modulation techniques. That may 
include vinual docking connections or regular Local Area Network connections or both. 

Many variations may be formed by shifting the partitioning or integration of features 
among various elements. In some cases, for example, the mat may be integrated into the 
desk; in other cases, it may be a foldable or roll able mat, reduced in size for easy 
portability, for the convenience of travelers. Further, in some cases input devices may be 
integrated in the base (e.g. a tablet or a large touch pad), the pad surface may be extra 
mouse friendly (both for mechanical and optical mice), or it may also be used to 
powering semi-mobile devices such as desk lamp or electric stapler etc. Additionally, 
there are advantages to ensure that the pad is an ami static pad (making it even safer than 
using no pad at all), or some of these extensions may be offered as modules, including 
making the pad area modular (cut to order, tiles, etc). In some cases, the base provides a 
standard power and each device/adapter converts it to the level needed by its respective 
device. Also, in some cases some information and sensing is done in the reversed 
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direction fbase to device) and the device also makes some decisions or power switching 
(e.g. is that base safe for me). 

Many other configurations and variations are also possible that do not depart from the 
spirit of the invention. 

Small Geometry Solutions 

Figure Jl shows a track system of interleaved plus and minus tracks. The plus tracks 
are numbered 1 100 a, b, and c, and the minus tracks are numbered 11 10 a and b. These 
tracks each have protrusions, similar nails or bolts, rising from the tracks themselves, 
numbered, respectively, 1102x and 1112x, and they are interleaved. These tracks could 
be embedded in an injected plastic or engraved wood surface, forming the pad 1101 
shown here as a semivisible thickness aspect. 

Figure 12 shows a top view. Again, a section of pad 1101 is shown. In this view, 
only three tracks are shown, creating an interleaving pattern of those rising conductor 
sections 1 ]02x and 1 1 12x, offset by half a grid from each other. The dots represent that 
those rising conductors (feeding points FPs) extend in both directions to whatever size is 
required. 

Figure 13 emphasizes the interesting, aspect of such a system as system 1200. Again, 
the FPs 1102 a-d are shown marked with a plus, and the dots 1112 a-c are shown with 
minus. FPs 1 102 g-j are shown with plus; FPs 1 1 12 g-i are shown with minuses. 

Overlaying, in a transparent manner, is a contact pad 1300, containing three contacts- 
Each contact 1301, 1302, and 1303 is separate from each other contact, and may be used 
to feed a selection logic that determines which contact has been connected to a plus and 
which to a minus. In reality, a higher number of contacts such as 5 or more may be 
required to guarantee at least one contact to a plus FP and one contact to a minus FP, 
depending both on the geometry of the pad and the contact pad, as well as the contacts 
and FPs. For better clarity of the diagram however, only 3 are shown (in fact using this 
geometrical arrangement, it is easy to provide mathematical proof that even 4 contacts do 
not guarantee always one plus and one minus). The words Plus and minus are to be seen 
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in the broadest terms simply representing to conduits for power, since in some cases, 
rather than DC, AC may be used, or pulses, or power in conjunction with data etc. 

The easiest way to achieve conrect connectivity is to use a bridge rectifier to extract 
the voliage from the FPs and then use that vohage to drive the circuitry (not shown) 
between contact pad 1300 and a device (not shown), such as a notebook. The circuitry 
then, using low drop switches (i.e., bipolar solid state switches in parallel to the bridge 
rectifier), connects the actual contacts of contact pad 1300 to the conductors of the 
notebook charger connector (details not shown). 

It is clear that depending on the structure of the protrusions out of the plane (noi 
shown) of the FPs and their sizes and distances between themselves, the contact pads and 
their contacts must be such that they cannot short between plus and minus FPs, on one 
hand: and that independent of the positioning on the surface, always at least one plus and 
one minus are connected. 

In yet other situations, a complete rail may surface and depending on the dimensions 
and disjances, the dimensions and distances as well as the geometry of the contact pad 
1300 may change. In some situations, a linear array may be better or a T-shape or X- 
shape, or a honeycomb-clusier-of-contacis, or other suitable multi-port connection may 
be preferred or required over a basic kind of contact pad. A very suitable candidate seems 
to be a diamond-shaped contact pad, using four rather than just three contacts in 
conjunction with an interleaving field of round FPs as shown in Figure 13. 

Depending on their sizes and geometry (for example, the FPs may be formed into 
diamond shapes, covering almost all of the surface with very tiny gaps for insulation, or a 
honeycomb pattern may be used, or just round dots as shown in Figure 13, or any other 
type of suitable geometry, and they may have protrusions, for example spherical, 
cylindrical with or without mitering, pokes etc), more than three or four contacts may be 
required to guarantee contact to a pair of FPs with opposite polarity to a pair of contacts 
on the contact pad, with shoning any FPs, A suggested approach to evaluating suitable 
geometries is model their connectivity by either a computer simulation or a mathematical 
formula. In many cases, the design of the Fps on the pad will be driven by Industrial 
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Design, and will necessitate all the other dependencies to follow suit.So many different 
variations are possible thai slay within the scope of the invention that it is impossible 
even to list all the examples, but essentially they all end up doing the same. In some 
cases, it may be preferable to arrange the contact pad across the whole geometry of the 
portable device, rather than across only a localized group, thus allowing the weight to 
distribute across all contacts, ensuring a better electrical contact, rather than having all 
contacts of the contact pad in one comer, which might lift some of them off, unless they 
are spring loaded or the pad is pivotally mounted. In some other cases, the contacts may 
be integrated again in the enclosure of the portable device itself, with internal 
connections. In some cases, power may be always on to such a pad, and no sensing may 
be done at all. or only basic short circuit protection may be provided. 

Figure 14 shows another example of a pad 1101 whose microstructure has been 
sectioned into sections 1401 a-n. For example, the plus of each section could be 
connected separately through a cable 1410 to adaptive power supply 1420, and the minus 
throughout the whole pad can stay connected so it is always on. 

In such an example, once a device is deposited, only that section containing the 
device may be activated. Thus different sections of the pad could have different voltages, 
allowing the device not to require a regulator on the adaptor piece. So a user could then 
place a cell phone, laptop computer, and PDA all onto surface 1101, and the adaptive 
power supply would, after identifying each device, turn on either a standard voltage or a 
vohage specific to each device, depending on whether the devices have voltage adaptors 
themselves or have only identification switching devices, 

«CIP ADDITION MW p5» 

Various Ullimaie Apparatuses and Methods for Implemenllng a Wireless Power 
Supply System 

Figure 15 shows pad 1500 made of either conductive or nonconductive material, 
which has some thickness to it. Inside the pad is an inductor 1501 that can be positioned 
by moving arms 1510 and 1520, using, in this example, screwdrive mechanism 1511 and 
motor 1512 for arm 1510, and likewise screwdrive mechanism 1521 and motor 1522 for 
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arm 1520. Other mechanisms, such as belt drives, scissor arms, etc., may be used in lieu 
of this example screwdrive and motor arrangement. 

Notebook 1542 has a matching inductor 1502 that may contain some circuitry. A 
cable 1503 comes out of the circuitry and enters the notebook 1542 standard charging 
circuit. In some cases, inductor 1502 may be integrated into the notebook. 

As the notebook 1542 is placed on the surface of pad 1500, the controlling motors 
1512 and 1522 (not shown for reasons of simplicity) are activated, for example by a 
command, pushing a button, v^eight detection, or other, similar means (described in more 
detail later) to detect the position of the notebook 1542 and the location of inductor 1502. 
This search can be performed by a controller, which may be embedded in the pad 1500 
(not shown), or may be part of the power supply (also not shown), or may in some cases 
be controlled by the notebook itself, sending data to a small controller/receiver unit (also 
not shown). By scanning the surface of the pad, said controller aided by motors 1512 and 
1522 can detect an area (i.e., a "sweet spot") where optimal or near-optimal coupling may 
be achieved, thus deducting that inductor 1502 is located on the pad surface above. 

In some cases, inductor 1502 may send out a homing signal that may be used to track 
the location of notebook 1542, In other c^ses, inductor 1501 may send out a ping signal 
and listen for some kind of resulting echo response from inductor 1502. In yet other 
cases, as described also funher below, other sensor types or optical detection can also be 
used to guide the search for the sweet spot. 

Once the sweet spot area has been found, small-step increments allow positioning the 
inductor more accurately, and hence allow the power to be increased once satisfactory 
magnetic coupling is achieved. If the user were to move notebook 1542, the magnetic 
coupling quality would fall, which could be observed by the adaptive power supply, 
resulting in shutting off the power and initiating a new search sequence, reconnecting the 
notebook to charging again. 

Figure 16 shows a different approach using an array of inductors 1601 a-n embedded 
in a pad 1600, which may be either conductive or nonconduciive, each separately 
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.'onnected lo a controller J 602, which then is connecied by a wire 1603 to a power 
;upply. Noiebook 1642 has a larger inductor, 1612 that, in any situation, should include 
It least one or several instances of inductor 1601 a-n, but in some cases it may have also 
;everal inductors with or without electronic switching. Depending on the geometries of 
he positions of 160] a-n and the receiver coil 1612, power can then be lumecH on to one or 
nore of the inductors 1601 a-n, thus improving coupling between the receiving coil 1612 
md the emitting coils of inductors 1601 a-n. 

In yet another approach" Figure 17 shows a capaciiive coupling system. Pad 1700. 
vhich may be either conductive or nonconductive, although non-conductive is prefenred, 
s divided into an array of electrodes 1701 a-n. Notebook 1742 has two distinct surfaces 
.712 a and b. which are connecied to a power receiving unit 1714. Said unit 1741 is, in 
urn, connected to a cable to a power adaptor plug of notebook 1742. 

Figure 17b shows that, based on determination of the notebook position, the 
:lectrodes 1701 xl and x2 are selected from available electrodes 1701 a-n, forming a 
:ap2ciiive transformer with notebook electrodes 1712 xl and x2. Hence power is fed 
nto power preparation circuitry 1714, and then connecied by cable 1715 to notebook 
742. 

In some cases, the pad can also be a combination, thai is, one *wire' is conductive 
e.g. ground) and the other is capaciiive. 

Figure 18 shows a few alternative methods for activation and determination of 
ocation of the notebook. For example, pad 1800 (which may be a conductive or 
lonconductive pad, according to any of the methods described above) is partitioned into 
leciions. Each section 1801 a-n may contain a sensor element 1811 a-n. In some cases, 
his sensor element may be a photo sensor. In other cases, it may be a simple mechanical 
jressure switch. In yet other cases, it nniay be a piezo pressure or weight sensor, etc. 

According to data obtained by the sensors, the position of a device may be 
letermined, and, using information such as weight and footprint, in some cases even the 
levice ID may be sensed. 
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In yet other cases, the piezo sensors may pick up ultrasonic signals emitted by the 
notebook, or said sensors may ping the notebook, which then responds with an echo 
giving its location and type. 

Alternatively, a camera J 821 may take a picture of pad 1800 and see a device 
deposited on said pad. Image recognition means associated with the camera may 
-ecognize the model and type of the device, as well as its orientation, and may instruct the 
adaptive power supply or one of the nonconductive systems to activate power 
accordingly. 

In yet another implementation, a voice recognition system 1832 may have a 
nicrophone 1831 connected to it. The user may then simply say, "Please charge my 
Sony™ notebook," and accordingly, the voice recognition system would instruct the 
idapiive power supply or the nonconductive pad to turn on power. 

In yet other cases, RF triangulation from an 802.1 Ix type network, GPS, or other, 
iimilar means, may be used to locate the device and determine whether it is situated on a 
)ad and thence activate that pad (not shown) accordingly. Or in some cases, a button 
nay be provided on the pad itself or on the device that the user has to push to initiate the 
:harging- rather than using automatic initiation of charging. Such a manual initiation of 
:harging would avoid unintentional charge cycles. 

In yet other cases, a pad deploying a conductive surface with openings may be placed 
ibove another solid conducting surface, separated by an insulating layer with slightly 
imaller openings (not shown). BalMike contacts may be spring loaded and protrude from 
he bottom of a mobile device, some of which will "land" in holes and connect to the 
ower plane canrying one polarity, the others resting on the lop one, connecting to the top 
aver carrying the other polarity, hence again creating a situation where power can be sent 
jp to a device, without having to plug in any connections, and still maintaining some 
reedom to move the device. 

In yet other cases the current can be redirected to the proper contacts by sensing the 
)ressure exened by the device on the base. Once a device is atop the base surface. 
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pressure inside the surface deiermines the location of the device and routes power to the 
appropriate location. 

In yet other cases the cunent can be redirected to the proper contacts by using optical 
sensors. Certain sensors embedded on or away from the base could delect an optical 
signal, such as infrared, generated by the adapter. Based on a formula dependent on the 
optical signal, the base can redirect power to the proper contacts. In certain embodiments 
the optica] signal may be generated at the base or away from the base and received by the 
adapter. 

In certain embodiments the adapter may be connected, attached, or built into the side 
of the laptop or mobile device. In the event the adapter is united to the side of the mobile 
device, the adapter would contain contacts that connect to the bases' contacts. In yet other 
embodiments, the adapter may be attached to the top of the device or the screen of the 
lapiop. In such cases, when the lapiop screen is fully open the power could transfer from 
the contact on the base surface to the adapter on the lapiop or the mobile device. 

Many other approaches may be used to mimic the same method and apparatus, even 
if some of the details are modified so they do not exactly match the examples presented 
herein. 
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Enhanced RF Wireless Adaptive Power Provisioning System 

for Small Devices 

Inventors: Tal Dayan, Ofer Goren, Dan Kikinis and Yehuda Goren 
Attorney Docket No. 6041.P006z 

Background 

This discloswe incorporates by lefeTencc co-pending paieni application titled "Alternative Wirefree Mobile 

Device Power Supply Method and System With Free Positioning" filed 08/01/2002, application number , 

Attorney Docket No. 604 1 J>005. 

One other approach for \\'ireless powering of small mobile devices is using inductive coupling. Although 
mentioned in the co-pending application, it is a tricky approach. Leakage is the biggest problem, but load matching, 
inducing eddy cunents in untargeted objects and hence heating them, or shorting the supply are just a few to 
memioD. 

What is clearly needed is a method and system to improve the yield by doing a finely tuned microprocessor- 
controlled, nanow-band resonance coupling, hence improving the coupling to almost no loss in the near field, and at 
the same time keeping the far field virtually zero. 

Description of the Embodiment 

Figure 1 shows a pad 100 in which a coil 101 is embedded. The coil is driven by a power oscillator 102 
(power source not shown) and is controlled by intelligent controller 103, which may contain a microcontroller. Also 
shown is the near field 1 10 and the far field 111, which are available. The near field is defined typically as the field 
within the geometry size of the coil itself (i.e., if the coil is 5 inches in diameter, the near field would be that order of 
magnitude, whereas a point 50 inches away would be considered in the far field), while the far field is typically 
defined as the field seen from a distance of a multiple of the geometry of the device. Typically meastirements for 
£M] are done at a distance of approximately 5 meters or more fiom the device, and actually they are mostly 
measuring the far field, whereas near field sniffer pons are used only for determining potential leaks, etc. 

Figure 2 shows a notebook computer 200 ^v^th a coil 201 attached to its bonom. Also attached is an RF-to-dc 
convener 202 and a dc plug 203 that is connected to convener 202 and plugged into a normal dc power supply pin 
of the notebook. It is clear that in some cases, the receiving system consisting of coil, RF/dc converter, etc., may be 
integrated into the host and not require an external supply connector. In some cases the RF-to-dc converter is an 
intelligent-type regulator, in other cases, it may be simply a basic diode/capacitor rectifying system or any type in 
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between. As described earlier in co-pending paient application number , Anomey Docket No. 6041.P005, 

an array of coils can be used to improve coupling by always allowing a ^'reasonable" set of inductors/antennae to be 
found between the base and the device. A normal t^'pe of MOSFET can be used to switch, lasing a small dc bias to 
enable switching and sending the RF energy on top. 

Figure 3 shows a schematic oven'iew of the elecnrica] circuitry of the system. Power generator 102 drives the 
inductor coi] 1 01 in the pad. In some cases, the inductor may not be an actual coil, but rather an antenna with 
microwave strips, etc., depending on the frequency selected. In yet other cases, it maybe integrated into a PCB, etc. 
Tj'pically, such a device would operate in either the 900 megahertz or in the 2.4 gigahertz range, but almost always 
in an indusnial, scientific and medical (ISM) band, so slight leakage in the far field would be deemed acceptable. In 
one case, a 1 3.5 MHz ISM band is used, ^^^th a plurality of coils embedded in the base unit That frequency (also an 
ISM band) lends itself nicely, since it is high enough to not require expensive ferriie cores, but is low enough to 
provide high power with linJe skin effect. Tr>'ing to reduce skin efTeci could dramatically increase the cost of the 
coils. The s>^'itches used in a matrix, as described above, should have a n^ansit frequency of at least 5x the primary 
carrier (i.e.. Ft =1 00 MHz > 5* 1 3.5 - 67.5 MHz), which are still economically feasible. 

Regulator 103 shows more detail. In particular, it measures the power sent into the coil 101 by the means of 
sensing across the voltage wes and measuring at sense resistor 104 to determine how much power is actually 
drawn. The results would then be used by regulator 103 (i.e., a miciopjocessor, not shown) to drive the controls of 
the oscillator 102. These connols may include one or more of the frequency, frequency spread (that is, the 
bandwndth), and total power pushed into the inductor (or transmitting antenna) 101. 

The recipient antenna or inductor 201 forms, with capacitor 201a (previously not shown), a resonance 
receiving antenna system that is nanowly tuned. The higher the Q (quality quotient of the resonance circuit), the 
nanower the band it draws power on, and the better the coupling between the two, even if the mechanical situation 
is not ideal. Converter 202 is the ac or RP-io-dc converter, shown here wixh a bridge rectifier capacitor, an 
electronic regulator block, and another filler capacitor before going to dc coimector 203. 

The quality of this circuitry may depend a lot on the Q , but also on the capability to control multiple loads. In 
some cases, a regulator may be contained in the host device, such that communication received in the host side 
regulator could include, for example. FM-modulaied, AM-modulated, or other data that runs on the same carrier 
(frequency) that is canying power, and j?uch data can be introduced by controller 103 by modulating the center 
frequency of oscillator 102, or other appropriate means to achieve the desired type of modulation (not shown). 

2 
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Fieure 4 shows a funher simplified circuitry ^^^th the oscillaiOT 102, ihe intelligent controller 103, the sensing 
resistor 104, and a load resistor 401 that repiesents the equivalent power load that is "seen" from the oscillator, in 
the case of an ideal resonant coupling of both coils and or antennae.. The leaciive component of Zl . which can be 
determined by restjl at or/controller 1 03' using its sense lines over Sense Resistor 1 04 (Rg) lets regulator 103* 
determine coupling and transmission (transformation) ratio, of the actual situation, allowing a crude first regulation 
that compensates for the transformation ratio between inductors. Further, the communication link allows fine tuning 
by communicating ber^veen both sides. The back pass of the communication may be done by modulating the load 
signal, resulting in a specific panem at the gross regulator on the primary side. 

It is clear that by managing the power legulation on the leceiving side, the semblance of Zl maybe tweaked. 
It is also clear that by controlling multiple devices and communicating among said devices, an overload of the 
circuitry, for example, may be avoided, in case too many devices try to share one pad. A signal could be sent that 
allows only cenain devices to participate, v^oth others being told to delay charging. In yet other cases, the frequency 
of resonance of difTeient devices may be slightly skewed, thus allowing multiplexing of power distribution by not 
tightly coupling all devices at the same lime. Such an approach would be suitable for the times when greater 
amounts of power arc needed in one or another device, because only cenain devices would receive energy at a given 
time, depending on their resonances. Multiplexing could be done by frequency hopping on the oscillator side, or by 
other means, such as communicating and telling power regulators to back off. 

It is clear that many modifications and variations of this embodiment may be made by one skilled in the art 
without departing from the spirit of the novelty of the art of this disclosure. 
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ENHANCED RF WIRELESS ADAPTIVE POWER PROVISIONING 

SYSTEM 

nveniors: Tal Dayan, Ofer Goren, Dan Kikinis, Yehuda Goren 
Vttorney Docket No. 6061 .P0072 

Background 

With the advent of wircJess power sem'ces commercially available lo the public, there will be demand for such 
er\'ices in public places such as, for example, coffee stops, bus stations, airports, hotel lobbies, buses, even 
iiplanes, etc. Even though power consAimed per user is not that great, when multiplied by millions of users, the 
ost of consumed power can become a valid business consideration. Also, this technology lends itself to allowing 
igh bandwidth ncrwork communications, and therefore, a billing mechanism may be desired. 

X^'hat is clearly needed is a method that allows an established accoimt user to have a billing mechanism to bfll 
im for actual usage or for a flat fee, and in any case to verify the permissions that the user has and accordingly 
nablc and disable access to power, the network, etc. 
)escnptioD of the Embodiment 

Figure 1 shows a table 101 in a coffee shop 1 00 that has, for example, four sections 102 a-d. On one of the 
ections (section 102b) the user has installed himself by sening down his notebook 105, his cell phone 106, and half 
cup of cappuccino 1 10. 

Figure 2 is an overview diagram of the network connectivity required. In this example, only cell phone 106 is 
hown, sitting on table secrion I02b; however, it is clear that more than one device may be connected at one time, 
*ablc section 102b is connected to intelligent controller 201, which has access to a power source 203 and also 
ccess to network 204, typically going through a router/firewall device 205 and Internet connection 21 1 to the 
niemet 210, from where a connection 212 leads to a server 220 that maintains the user's account. 

According to the user's preferences an account has been set up on the server that describes the features of the 
ccounl, such as power, networking, etc., and the means of payment, for example, by time and/or actual power usage 
nd/or megabytes of data uploaded or downloaded. All this data for each account is on file in a database (not 
hown) on the server. 

The account services maybe charged as a flat monthly fee, and a record of the megabytes usedkept only for. 
niemal usage, or the account may be billed by megabytes nansferred. The fee structures may be in place for power 
sage: it may be billed as a flat fee for usage, or the fees may be on an hovi^y basis, where, for example, the user 
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gets X hours of charging lime, regardless of whether he uses the power for one or for multiple devices. 

To invoke the account services, the user may go to a "Web site where he can register his devices to his accotint. 
Hence when the device ID comes vip, the serv'er knows which account permissions to retrieve. 

Figure 3 shows a simph'fied flow diagram of the process of the novel art of this disclosure. In step 301, a 
device is set on the tabJe seciion. In step 302. the presence of the device is detected. In step 303 the ID is obtained 
from the device, as described above. In step 304, that ID is sent to the server and is looked up to identify the user 
account. Then in step 305, according to the account permissions, a record that OKs the usage and gives limits, rates, 
etc., is sent back and received. In step 306, the power and/or nerwork restrictions for an unauthorized user are lifted, 
and the user is free to use power and networking ser\'ices provided by his account for his device. 

The sTrucTure of the database is not described here in detail, but no special technique is required. It is well 
knov^Ti in the an how lo design databases that can look up, for example, an ID that is associated with an account and 
can obtain accotint-related information. 

It is clear that many modifications and variations of this embodiment may be made by one skilled in the art 
without depaning from the spirit of the novelty of the art of this disclosure. 
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Modifying Surfaces of Devices to Integrate Them 
Into Wireless Charging Systems 

CIP MW 005 and 006 (inductive) 

Inventor Tal Dayan, Ofer Goren, Pandurangan Ramakrlshnan, Dan Kikinis 
6041.P008Z 

Co-pending provisional applications MW 006. MW 007 are incorporated by reference. 

Background 

Very often an existing ponable device needs to be upgraded lo support wireless power. However, 
gluing contacts on the outside may not always be suitable, for various reasons. For one reason, the contacts 
may be lom off easily from a device such as, for example, a notebook computer, which is pushed in and 
pulled out of a carn'ing case frequemly, where the contacts may easily catch on the zipper, etc. For yet 
another reason, some dexdces may have a pronounced curve to their external plastic surfaces, which may 
reduce that ability to make a proper connection or easy gluing of an add-on solution. [2:00] 

[2:40]Figurc 1 shows an example in current an of a cell phone 100 that has a removable banery pack 
111. The banerx' pack is attached to the outside enclosure of the phone, as shovwi by doned line 101. The 
banery pack has a latch 112 that hooks into a slot 102 on the cell phone to facilitate removal of the pack 
and attachment of the pack to the phone. Typically, such a banery pack has at least two contacts, shown 
here as contacts 1 13 a-n on the pack, that match with a set of contacts 103 a-n on the phone when the 
banery pack is anached to the phone, as suggested by arrow 120. [3:30] 

f3:30]Figure 2 shovy^ a sirralar system, but of the t^^pc where the banery and its enclosure are two 
separate pans. Again, the position of the banery when anached to the phone is shown by dotted line 101 in 
the outline of the phone 100. However, in this example, the banery 21 1 ^v^th contacts 1 13 a-n is separate 
from the banery cover 221, which has a latch 212. The cover has to be put on after the banery is properly 
simated and connected. Depending on the system, the banery, rather than just having contacts, may have a 
shon cable (not shown) with connectors that plug into a connector on the phone lo secure the contacts. 
After the banery contacts are plugged into the phone contacts, then the cover 221 is put on over banery 21 1 
m Jim in phone 100. [4:33] 

[2:00] What is clearly needed is a system wherein a banery pack, for example, or an enclosure of a 
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baneo' pack, oi an enclosure of a device may be replaced by one that has imegrated coniacis, thus avoiding 
the problems or providing a solution to the problems that would arise out of gluing on additional contacts. 
Furthermore, such or further additional contacts may be designed to allow powering of a second device in 
addition lo the originalj primary device. |2:40] 

Description of the Embodiment 

[4:36]Figure 3 shows a phone of the style shown in Figure 1, but ^nth multiple ahematives of the 
novel an of this disclosure. For example, baneiy pack 1 1 lb has been changed to contain an active area 
320. as described in previous co-pending applications. Pack 1 1 lb shows the banery pack flipped upside 
down, so now the contacts 3 1 3a and 3 1 3b are visible, as well as a dotted line that indicates the control 
circuitr>' 314 that has been added inside the banery pack. Even though the example discussed is a cell 
phone, esseniially the f ame applies for all kinds of portable electromc, including, but not limited to cell 
phones, notebooks, PDA's, still and video cameras, portable video and audio players, any hybrid 
combinations and other mobile, not yet conceived devices etc. 

Often banery packs already contain some circuitry, so rather than a separate add-on, additional new 
circuiny could be simply integrated into the internal circuitry of the baneiy pack, such as in area 320. 
Therefore, the phone would not "see'* any change in its electrical capabilities. Some baneries in currcni art 
already have exiemal contacts that allow the banery to be charged from the outside while the phone is, for 
eNample. in a cradle in a car or on a desktop. Those external coniacis could be used for the activities of the 
novel an of this disclosure as well by extending the contact sizes to match the requirements of the upgraded 
system. 

Those additional shell pans, baneries, contact sets and wires niay be sold as upgrades, much like 
faceplates for phones are sold today in retail stores, often as an after market module. In some cases 
however, the changes, upgrades and additions may pertain to other subsets of a system than just shell oi 
banery, including but not limited to memory card, CD player, other anachable peripherals etc. 

Additionally, on the phone body 1 00 itself the top portion of the cover may be removed and replaced 
with a cover that has integrated contacts such as contacts 323a and 323b. Circuitry 314 could be hidden 
under contact 323b. and a connection to the phone 1 00 could be established through vmes 324 and 325. 
Similar replacements are made today for purposes of cosmetic upgrades to cell phones. For example, in 
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many cell phones the face plaie can be changed, and for some cell phones, kits are available to add lighting 
efTects to such a cosmetic cover, including a wire that is inserted benveen the phone and the battery to 
power the LEDs that generate the lightnie effects. Wire 325 may be connected in a similar way to interface 
bem'een the phone 100 and the banery 11 lb. If such modification are introduced, the cover could in some 
cases for example, have contacts that allow a second phone or other, similar device to be powered while the 
primary banery is charged. [7:25] 

Figure 4 shows an approach for a banery pack that has a separate cover, as previously shown in 
Figure 2, The novel an is similar to that described for Figure 3, above: however, because the baneries in 
this situation often have ^^^re$. the banery may be. foi example, plugged into circuitry 314, which is 
contained in banery cover 22 1 b (22 lb from the other view). That circuitry would then have a wire 430 
that connects to the phone instead of a wire or wires from the banery (not shown). In other cases where the 
banery doesn't have its own we, a wire may be inserted benveen the banery and the phone to properly 
connect and be able to charge the banery and power the phone. .[8:25] 

Figure 5 shows another approach, for a notebook computer, it is a further elaboration of the case 
discussed above, where contacts are added to the case or shell, allowing a second device to be charged and 
or powered. In this example, notebook 501 t^'pically has a base side 503 and a lid 502 that can be flipped 
up. It stands on active surface 500. which is connected via cable 520 to power supply 521. which in nim is 
connected through wire 522 to main ac power. On the top of lid 502, the outer covering has been replaced 
to contain an active area 510, as described in previous co-pending applications, where devices such as a 
couple of cell phones. PDAs, or other, similar devices may be charged. The control circuioy may be 
included in the device, such as the notebook, or in other cases, the contacts offered may just be a pass thru, 
and control comes from the main control unit of the main pad, surface etc. ' 

As discussed earlier «note to anomey: in previous apps)» other methods than direa contact maybe 
used, such as the other wire free charging methods (induction. RF, capacitive etc) . and those con^onents 
may be integrated in a similar analogous manner into replacement shells etc. 

When replacing the banery and or the shell or components thereof, mechanical changes to the original 
design may be made. For example, the new banery can be larger to contain room for necessary electronics. 
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elongated to touch an existing power input contactor or the shell niay have a different shape (e.g. flat) than 
the original. 
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Enhanced Contact Systems for Surfaces and Devices 

CIP MW 008 

]nveniors: Ta] Dayan, Ofer Goren, Pandurangan Ramakrishnan, Dan Kikinis 
6041.P009Z 

Background 

The system discussed in co-pending application liiled "iMODIPYrNG SURFACES OF DEVICES TO 
INTEGRATE THEM INTO WIRELESS CHARGING SYSTEMS", Attoniey Docket No. 6041.P008Z. 
filed 09/17/2002, and the co-pending applications referenced therein requires in some cases that the 
contacts on the device and its corresponding surface must have a satisfaaoiy contact. In particular, if a 
device has more than three legs there is, at least theoretically, the chance that one of the legs may not touch. 
If said non-contaciing leg is a contact leg, the non-contact may likely result in a malfimction of the sysXctSL 

What is clearly needed is a sys\em with a mechanism that by spring-loading or other means allows the 
contacts to have additional freedom of movement to improve the chances of proper contact between the leg 
and the matching area on the corresponding surface. 

Description of the Embodiment 

Figure 1 shows the bonoin of a device 100, which could, for example, be a PDA or notebook. The 
bottom case shell 1 1 0 of device 1 00 has standard rubber feet 101a and 101b. It has also two special contact 
feet 102a and 102b. A cross section AA of a standard rubber foot lOlb is shown in more detail in Figure 2, 
and a cross section BB of the enhanced foot according to the novel art of this disclosure is shown in Figure 
3. It is imponam to the novel art of this disclosure that feet 102a and 102b have additional freedom in their 
range of motion so they can move forw'ard and backward as indicated by motion arrow 114, left and right 
as indicated by motion arrow 1 13, and vertically as indicated by motion arrow 112. The range of motion 
indicated by motion arrow J 12 is the most important, to guarantee that all four legs, and in particular 
contact legs 102a and 102b, properly contact the required areas of the corresponding surface. 
In some cases, a unit may, as shown in Figure 8, use only rvvo feel (both conductive), as shown in Figure 8a 
and Figure 8b, or three feet (at least two of which are conductive), as shown in Figure 8c, such that the two 
conductive feet (indicated Tjy shading in the outline of the feet in Figure 8c) are guaranteed to touch the 
surface, eliminating the need for flexibility in the z axis. 
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Figure 2 shows the cross section AA of a standard rubber foot 101b. Typically a holding form or 
shape is molded into the shell 1 10. A rubber foot cutout in a matching format 101b is inserted and typically 
secured with glue (not shown). In some designs other methods of securing the foot to the shell maybe 
employed, such as pins, screws, stakes, wedges, notches, etc. 

Figure 3 shows a cross section BB of foot 1 02a, ^^^th motion arrows 1 12, 1 13, and 114 showing the 
range of moiion. It is imponani lo the novel an of this disclosure that bottom shell 1 10 has a holding shape 
316 molded to it. Conductive foot material forms a disk 302, which in this example is held back by a bolt 
301 and is spring-loaded by spring 303. In other designs, a foam material, for example, may be used 
instead of a spring. This arrangement allows the required freedom of range of motion indicated by arrows 
1 12, 113, and 1 14. A gap 314 between the conductive foot 302 and the retainer ring 316 (holding shppe) 
provides space for horizontal range of motion in all directions; while the spring extension 303 provides 
space for (he required vertical range of motion by pushing the bolt head 301 into the device. Also 
important is wire 315, which connects to bolt 301 and delivers the electricity to the circuitry inside the 
device (not shown). 

Various modifications to the details of this design may be made: for exan^le, multiple springs may be 
used instead of one spring, or multiple bolts may be used instead of one bolt. Also, the shape of the foot 
may be triangular, square, elliptic, or any other shape, instead of just round. 

Figure A shows an enhanced meihod for low-cost manufacturing of the conductive pad. A small 
section 400 has four contacts. The pad, depending on its design, may have multiple sections, each with 
multiple contacts. These contacts may be stamped from a sheet of slightly springy steel 400. There is a 
cross-connect 401 benveen the rows and the rows 402a, 402b, etc. In each row is a number of contacts, 
such as 4 1 Oa 1 , 4 1 0a2, etc., and 4 1 Obi , 4 1 0b2, etc. Depending on the size of the total pad, there may be a 
more, even many more, sections 400, and each section may have its own set of connected contacts, where 
as neighboring sections are isolated from one another and connea to the controller as described in the 
earlier applications. 

In other cases, the sheet metal may have many other shapes, such as, for exanqsle, stamped buji^s 
instead of raised flaps. Also, it may be made of separate pins or rivets that are inserted into the metal sheet, 
as lone as parts of the meis] are exposed in the top layer or protrude from it. in yet other cases, the sheet 
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metal may be molded into the plastic or the plastic may be molded separately and then the metal contacts 
may be inserted into the plastic. Also, the exposed metal contacts may form an aesthetic pattern, have any 
of various different sizes and shapes, etc. 

Figure 5 shows a side view of the same stainless steel sheet section 400. Cross-connect 401 is at the 
end and members 402 a-n (all one behind another) are going across, and contacts 410 a-nl, 410 a-n2, etc., 
are distributed along. Since all contacts in a section line up, they can not be seen individually. 

Figure 6 shows a small section with one contact of the sheet 400 in a mold. Cross member 402 a-n 
rests on distance pins 610 a-n, which are strategically placed throughout the mold. Spring contacts 410 a-n 
^1-n touch the upper side of the mold at contact points 6] ) a-n #1 -n. Depending on the design, there may 
be a slight cavity, which will resuh in a slight protrusion of the contact after the injection is finished. 

Cavity 620 is then injected with a specified material. According to the design specifications, the 
material may be slightly rubbery or somewhat flexible, and it may vary in colors and textures. Cross 
section 601 is the mold top and cross-section 602 is the mold bonom. 

Figure 7 shows the resulting pad 720. The thickness of pad 720 matches the opening of the cavity 
620 in Figure 6. Surfaces 4 10 a-n #l-n protrude on the lop side, thus allowing for connection with feet of 
devices as discussed earlier. 

Not sbo\NTi, for reasons of simplicity and clarity, is the wiring that connects each section of spring 
steel insert to the controller and power supply of the device, as discussed in previous co-pending 
applications. Depending on the number of contact zones, multiple >\iics maybe embedded in the mold, and 
the mold may have provisions for holding said wires in place during the injection process. In some cases 
the wiring may be done by having an extended steel frame, similar to the lead frame used in the 
manufacnjring of inieyraied circuits, rather than attaching wes individually. All the wires carried by those 
extended lead frames could then lenninate at one connector at the side of the fmished pad, and could there 
.be connected to a controller and/or a power supply, as described earlier. 

Typically the spring metal sheets could be loaded into the mold either manually or automatically. 
They would then be secured in a certain position with pins such as 610 a-n. Those pins may have 
additional features, such a protruding smaller pin fatting into a hole in the spring sheet, to ensure absolute, 
precise positioning. Additional pins may be provided to hold wiring down while the plastic flows into the 



wo 2004/036774 



144 



PCT/US2003/033375 



mold. 

It is clear thai many modifications and variations of this embodiment may be made by one skilled in 
the art \\othout depaning from the spirit of the novel art of this disclosure. 

The cost advantage of this design is that stamping the 5teel contacts should result in lower 
manufacturing costs. 
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Small Geometry Pads and System for Wireless Power Supply 

Invenlors Tal Dayan, Dan Kikinis, Ofer Goren, Pandurangan Ramakrishnan 
MW 012 

Background 

Although the system described in previous co-pending provisional application titled "Enhanced 
Contact Systems For Surfaces And Devices" filed 09/25/2002, Attorney Docket No. 6041JP009z, 
application no. 60/413,791, of which this disclosure is related, is very useJul, sometimes only certain 
aspects of its novel art are required in a low-end, limited-usage application. In particular, for very 
inexpensive, low-end devices, it may be wasteful to integrate a full system into the basic product 

MTiat is clearly needed in such cases is a simplified, basic pad that allows the user to start with a low- 
cost minimum solution, but also allows system upgrades at a later time. . 

Description of the Embodiment 

Figure 1 shows a mobile electronic device, such as a mobile telephone 1 10. It has two contact zones 
1 1 la and 1 1 lb, as described in the previous co-pending applications. Instead of a full pad with many 
zones, in this case the system has only a small pad 1 00 with only two contact zones, 121a and 121b. Power 
supply 1 23 may be a very basic power supply, or even the standard power supply of cuxrent art that is sold 
x^dth the device 110. It may have only limited capabilities or even only capabilities to operate that one 
single device. In some cases, such a small pad can be integrated in a larger equipment such as car 
dashboard, furniture, treadmills, etc. 

The user simply puts the phone 1 1 0 down onto pad 100, thus establishing an electrical circuit 
Figure 2 shows the phone 1 1 0 on pad 1 00. It is clearly visible that phone contacts 1 1 1 a and 1 1 lb are 
aligned with pad contacts 121a and 121b. The angle omega 222 between device main axis and the pad 
main axis does not have to be exactly zero degrees. Omega 222 may be 10 degrees, 20 degrees, or even as 
great as 45 degrees. In some cases, it can also be rotated by 1 80 degrees in addition to (he slight angles 
mentioned above. 

In some cases, pad 1 00 may be bounded by a small frame (not shown) to limit the range of omega 
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222. Thai frame may have an opening to accommodate protruding features that are characteristics of the 
device, such as the antenna, so that placing the device in the frame \vixh the protruding features in the 
conesponding opening would also restrict the omega 222, v^nthout, at the same time, requiring precise 
insertion, as would typically be required when a device such as phone 1 10 is inserted into a charging cradle 
(not shown) of the type used in current art. 

Figure 3 shows another embodiment of the novel art of this disclosure. Phone 310 may have two or 
three contacts 3 1 1 a, 3 1 1 b, and, optionally, 311b . Circular pad 300 has a center contact zone 32 1 a, an outer 
contact ring 321b, and a no-contact zone 32 1 c, which lies berween zones 321a and 321b. Pad 300 is 
connected by wire 322 to power supply 323 (maybe the same as power supply 123), which in turn plugs in 
to main ac power soinrce 324. 

As shov^oi in Figure 4, in most cases, the phone 310 may be casually set down onto pad 300. Due to 
the circular nature this embodiment, there is no limit to the omega 422 of alignment of the phone with the 
pad. Pad 300 may in some cases have a raised edge at its outer perimeter to force the phone into correct 
contact \\nth the pad; however, there may be a gap of a few millimeters (a quarter^inch to a half-inch) 
allowing convenient, sloppy application, rather than requiring precise positioning, as is generally required 
with insertion of a device into a power connector or cradle in ctment art 

In some cases, due to the small nature of these pads, a plastic clip-on or slip-on cover (not shown) 
maybe used that has openings for the contact pads, allo\\ing the user to customize the look and possibly 
the feel of the pad. Options could include dilTeient colors, flags, transparency, rubbery or fuzzy coatings, 
etc. 

In some cases even additional lighting efTects (not shovinn) maybe offered, such as blue pulsing during 
charge, low-level blue when trickle charging, red flashing when mis-connected, etc. Ahematively, the ligjit 
color could change to indicate the level of charge, much as some a fuel gauges indicate the futl level, 
starting with red or orange ("empty") and thence progressing to yellow, green and finally blue (everything 
is "cool"). In some cases the lighting effects and other functions may be added by the user as a plug-in 
option into an existing, basic passive pad. 

Further, many modifications and/or additions may be made v^dthout departing from the spirit of the 
invention. For example, in many cases, typically, a power supply may have a current limit or other 
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protection mechanism, so the pad may be completely passive, to satisfy safety requirements. 

Further, in some cases, because a device may have a dc/dc regulator able to accept a wide range of 
vohages, no issues would occur if there were no exact match. In yet other cases, devices may have a 
protection mechanism that would pass the power to the device only when the voltage and cunent are in 
range, as described earlier in previous applications. In yet other cases, a device may include an automatic 
polarity routing (e.g., active or passive rectifier bridge). The anached appendices A, B, C, D, E, F, G, H, 
and I arc incoiporated herein by reference. 



wo 2004/036774 PCTAJS2003/033375 

149 

Jn the Claims: 

1) An apparatus comprising: 

A mobile electronic device having two electrical contact zones, the mobile device to 
be placed on a pad having two contact zones corresponding to the two contact zones of 
the telephone, the pad receiving electrical power froma power supply, when the two 
contact zone of the telephone are placed in contact with the two contact zones of the 
pad an electrical circuit is established. 

2) An apparatus comprising: 

A pad receiving electrical power from a power supply, the pad including at least two 
separate groups of electrical contacts zones of separate densities. 

3) The apparatus of claim 2, wherein the two different zones are indicated by 
accordingly differet colors. 
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Figure 4 : 




wo 2004/036774 

DRAWINGS: 

Figure 5: 



26/80 



PCT/US2003/033375 







Fi pure 45 












wo 2004/036774 



Figure 6: 



PCT/US2003/033375 



27/80 



Rgure 6 



7&y0 C0^7/^C^^ V/ifi!/9/iC£ l/i>cr/9(SS 



7 



l/if, 




wo 2004/036774 



PCT/US2003/033375 



Figure?: 



28/80 



Fisure 7 



^1 



or 



W7 



'4 



9r 



I 



1 



V 



wo 2004/036774 PCTAJS2003/033375 

32/80 




wo 2004/036774 PCT/US2003/033375 

33/80 y 




wo 2004/036774 PCT/US2003/033375 

34/80 

3 




wo 2004/036774 PCT/US2003/033375 

36/80 ^ 

Z3 




wo 2004/036774 



■ 37/80 



PCT/US2003/033375 




wo 2004/036774 PCT/US2003/033375 

39/80 




wo 2004/036774 



40/80 



PCT/US2003/033375 




wo 2004/036774 



41/80 



PCT/US2003/033375 




wo 2004/036774 



42/80 



PCT/US2003/033375 




wo 2004/036774 



43/80 



PCT/US2003/033375 




wo 2004/036774 



44/80 



PCT/US2003/033375 




wo 2004/036774 



45/80 



PCT/US2003/033375 




wo 2004/036774 PCTAJS2003/033375 

46/80 




wo 2004/036774 



47/80 



PCT/US2003/033375 




wo 2004/036774 



48/80 



PCT/US2003/033375 




wo 2004/036774 



49/80 



PCT/US2003/033375 




wo 2004/036774 



50/80 



PCT/US2003/033375 




wo 2004/036774 PCT/US2003/033375 

51/80 




wo 2004/036774 



52/80 



PCT/US2003/033375 



Figure 8b 




Figure 8a 



-I 




o 

i — ^ 

Figure 8c 



Fig»ire 8 



wo 2004/036774 



53/80 



PCT/US2003/033375 





\l\h 



wo 2004/036774 



54/80 



PCT/US2003/033375 




wo 2004/036774 



55/80 



PCT/US2003/033375 




wo 2004/036774 



56/80 



PCT/US2003/033375 




wo 2004/036774 



57/80 



PCT/US2003/033375 



fi&uRB^I ^^^^^ ^^^^^^ ^^^^^^^ 




wo 2004/036774 



58/80 



PCT/US2003/033375 



Figure 2: 




wo 2004/036774 



59/80 



PCT/US2003/033375 



Fi2ure3 : 




wo 2004/036774 



PCT/US2003/033375 



60/80 



Figure 4: 




I** — 




i 



I ( 



:2 /J'A/S 



wo 2004/036774 



61/80 



PCT/US2003/033375 



DRAWINGS: 

Figure 5: 



Figure 45 




wo 2004/036774 
Figure 6 : 



62/80 



PCT/US2003/033375 



Figure 6 



\ 

/ 




wo 2004/036774 



63/80 



PCT/US2003/033375 



Figure 7: 



Figure 7 




wo 2004/036774 



64/80 



PCT/US2003/033375 



to 



1^ 

o 



\ 



I 

I 



\ 



t . 



wo 2004/036774 



65/80 



PCT/US2003/033375 




wo 2004/036774 



66/80 



PCT/US2003/033375 




wo 2004/036774 
DRAWINGS: 
Figure 1: 



67/80 



PCT/US2003/033375 



'i&Uj?Eyf ^^^^^ l^i^MS o/^ ^^££DOy^. 




wo 2004/036774 



68/80 



PCT/US2003/033375 



Figure 2 : 




wo 2004/036774 



69/80 



PCT/US2003/033375 



'jgure 3: 




wo 2004/036774 



70/80 



PCT/US2003/033375 



Figure 4 : • • 




wo 2004/036774 



71/80 



PCT/US2003/033375 




wo 2004/036774 



72/80 



PCT/US2003/033375 




wo 2004/036774 



73/80 



PCT/US2003/033375 




wo 2004/036774 



74/80 



PCT/US2003/033375 




wo 2004/036774 



75/80 



PCT/US2003/033375 




wo 2004/036774 



76/80 



PCT/US2003/033375 




wo 2004/036774 



77/80 



PCT/US2003/033375 




wo 2004/036774 



78/80 



PCT/US2003/033375 




wo 2004/036774 



79/80 



PCT/US2003/033375 




wo 2004/036774 PCT/US2003/033375 

80^ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

€fREFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



